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H ciitw fttni WH it^r in I 
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W fiwtl 1C«1 iJtlClfl lfl •tt'W, 1^1 
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II, 'stctrff ><111 •fffl’^fsi HI 1 

in I H I'TtfiWt 

111 1(1, «rt^(ii citi 111 H cnw 
^tni ■errtfsiti Kfi cici urtfsftfiii 

ic^ti icvi iw fn:*?! If, 1(1 HI 

f*l||ltfl 4 tfl 

if*! cici fif«s Kitni rn|lltri irtti 
fill® HI ^ini icu citifB ciCH if% 
fiin in, citi^ t^ni fic-ii nn c^n- 
itff n«f(ci Kitij in, citil 
cifcn ?f% itii ici, citijS ifeicifici 
nfii's in I njtifHti <afici §<**»« 
ic»i iw *1^1(1 *tfiiti 
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f?ttf ff^il, ^1 
fac^ -rtH!T Pf I 

'ii^ wft? ftif ffc»rs ffai f^ifl^ 
HI, c^f ’jn’f fawt^\ai 
C*ftl*l fic«^ I 'if 

ftlfltTfJT CH, lif II^II 'i^ *[1 

fopil ftl, ^Itfl CfS Cffe 

fi5J«.-it^f 'i'tf'^a fH<fif fW fsfl 

fic^sT I fff *fii^ ftcf an 

fif fiflifcn 4Hff^!5 HI 

Cl, «rt*ir « ^fi?iHCH« ft<- 

•flf® f^<lf«'i HI f asf«f5j ifTtlftf 

nHlC<I Htll, HtCHI M^ Cffll HI i 
sT^>r 1880 Hitcf «rftr-r« ^ti 

‘Power of Movement in Plant’ itlf ilCf 
«ifn itifi fiffHfcis? Cl, fetoififw 
fiifI iwr f it^tif^f *rHK t'i’ii 
HI, Htil ^(l ^fli « »ftHtlT 

f ^ 'if f tfti f[icii«wcHi 


-flln fClflW I ‘ifHIJ ^f«- 
fipik fStsn cittHi ititi fti fici wfftci 
if^^ «riai ff»r«*tjJtlwi itiTi ^twtf 
C¥f1 Ht^f ^ 

^f(n^ i^rwi *ifl 

fwci i?rfi itcf I 'itft f m 
HI); ff f citi cn*i—Cl ^c»itf- 

*ft« f n HPif, 'll! ^ci^ i^I 

firciitcfi >rirBa ci^ iw«i 

ft® f«Hl »iClCf Itlll fCIf 

ci, fff'6-tjJttcfa c^cf ilcii ficf 

iW CftJf IIWI ffttf® 

HC*fl fet^fsjtcf fltftifif 

•fltc^fl Itll ^<^*11 ICf Itin fciticff, 
fff «ii 'Iff f®Pr ittfiitfl fie® *fttflf fi I 
1909 Hitcif ®t^sr fiwti^ listen 
«iif lacna ««ffc®i fefi •filfi itftci 
fwr fci^r CI. iitnficicfi iw 
*tf*rf^«ffl 3P5 fll-f HCI ‘Itti >11^ 
I^CftCII iff Ht® Ittf I ff 15^ f®f 
niNcilcf f*ife®fci ci'effcf 

Ifspj^fe® !fCfI %*fl if^I Cfl I 

'4C® ft«tftf nit#>citf 11®^ faFU ic® 
cfn m I icf c® nitncii^fi i®, ^®it^ 
Cfti «ft*K%i fWl fn Itl III »itltf 
ffi8\-ii itifl ifff n CI, *nirif^cicfi 
HCI ^iui cf ti iwtii ititifif *nt< I 
ItHtftl 'if^l ff® citi iifii 
«I itlHl ffJ fCI ftitfll 
itcii itii fwiii fcifi f^® 
lt?C® ItCf 41^ I»ici «ftl<HnitI,CII 
®fii fll IfItCftf CiCf iff® ftCf I 
f IWCI ItH® ft f ft CI iw Itl I ftlt^ 
feflf-ft«tHfll 4®! Clt»rt#tl It® CfCf ff 
ii^ni Hitcfi i®ri iti, ittf 
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1926 Wtnt^*1 fiwt4\ KCit’ft'tll 
Cl, > citmi «f«T^ i>ti*i <St 
mmw ^1, ffi > 4ff5 

•flt< I ^ Wt¥ lltliffttl 

C*ftl1 ¥CI1 '^tcic^ ¥fl «1W« ^11 

iti nttfi ^ni 
«icitn ’iw cicii Cl, nti9t*i catti 
icif I ««W5i fJitf 

>St citcni ftil » 

cfti ifilifif niK I 

wtnf4^ fiwf4tii fit! «gi 

ftil 1938 wtnt^ 

fint^"^ ^it^l (IJlfe itll- 

ifif *iirK <yi^ lic^ w ^^, n itJ«ntcn 
’IC^tV Clt»ff5 ^ 15^5 *ltCi I Cl 
cirif nit<15 fiitii m iwi 'stfl iti 
Gibbcrclla fiijikuroi <<1^ ^ 
niKlSi 111 Cl«ll IWl Gibberellin I 

1946 AA\ ♦ffl >ri- 

4l1i1 'BJlfm 'fgti 4taf cit^ «4fiS 
*111< ’Jlf ^iZh W 11, '»ti 

Itl «iJtri® I •flt<f5 

«tcitn ^ci f^ii •fit’ificic^ « 

c^jtlfeti •tit’tflClCfi ffif 111 

Ificii fif«i ir*!, ^*f 

*• ItlJtf^tli CH ® >l«>rfil® 

111 «il^ ®11« 

ic« niti I ijt*itif8c¥ ititmtci 
‘jr*if m 111 ♦itiiwn i»i) 

cit® *itci, itcwi i^fcilincii *fti ¥tc«i 
HtWtl i|f¥|Cl «l>Itfi¥ If, utiti 
Ifi wj6 ^rlwti f4*fi1®fiC¥ 'Kf** irlBi 
Hl¥tH fici^ ft! I IflCl* 


¥t«t^-IC¥ 1*I1 11 wrc*lt¥tll^ »11\ 
i»ii n ittwt¥-«f®i^ I 

‘ir*t¥ ^Itic^’l flf®! C¥C¥ Itll- 
fii ^rsf-it£%ii nfifi < 11 ^ ®tcfi ^it- 
lltl ICli •tl»lt« ¥11 IClCll 1880 
^^C¥ Itl^ll ¥r¥¥*fjstlwi fell Htwtl 
ftnti •i^T ¥ci Cl feciwii «ritcii in 
IMl, ®tl W f^Cl fiwtllcn ICIJ li¬ 
lt*! ICl fl®C^l ill iciftll C¥fe- 
Cffe ic»iric*11 Cl, ¥tC¥t¥ fefltll C¥tl- 

«r*lC¥ ‘cnt'ltltfel’ ¥«ci uil^ vgfi ¥C»l 

4¥ C¥tl C1C¥ ¥« CftCl feCWH «ritf^® 
lC*f I f¥f ¥l l®ltif ♦fl'ilti lt«1 »tlfl® 
iifii i9ioilrc¥ iicii-ciiciinftii 
¥C 1 ClltWl Cl. iff ®»|tii»t¥ C¥cfe 

Cieil 11 >11^ <«¥ f¥*lt(i>l ■rtf’Ttl 
¥fil«*fjttlcfll fell iflCl Cf¥11 Itf, 
®tl£*1¥ ®tl fell 'ItC^ltl f#11 ¥r®tfl¥- 
^tcil 111 nfliti ic*ii Cl, 

femiti 44ti c¥tci« ‘cntitit^cmci’i 
WC¥ 1C® ntci 11, ¥fll -icic® fll 

^I5l 1C1T C¥TM« Clfttciin 'iflfBH 11 I 

iiHfili ft*5it ititiffi nftc<i 

tftitcn icici 1 

>11 *fl filjt® fiw[i\ «C1% ffil®- 
nj»1lc*ii ^ffi •ffiit*! f*«<cii ¥cw «*ifli» 
*f?t¥l icill 41C1 flf'l ¥f*l«*ljltlc«11 
fitlllls fl^cil ®11 C1C¥ flf*!! ¥C1 
•IItntl-CWC*!l Jllfe 1C 31 fell ifici 
ffCll I 'IC® ¥fl«l Itll C1C¥ fllSl 11 
‘¥Jt’ltl-C¥lll ICIJ Cltl cm I <41 11 

¥fi«iltlitB c¥ci f-rci 'irtiti-cicii 
13(5 «nicii ititi 'll fic¥ ifici 
ffCll I ^'4¥ ifefl ICIJ cfll cm 
Cl, Cl itci njtiti-c-m intcii icici, &ti 



388 

4| C^C¥ ft*«, 

C¥tCW ^9 'Sirnvi ^C^¥ fCif I 
«w^ iTtni c?<rw^ ctf, jr^irj¥ 

¥pi¥nj5tli9i?f ®*tt ^Tfrt^-c^ws 
*t<n^ti, ¥f5|¥*fJ5t^c*iw 9*r 

^jtntf-c¥W!T >iwr ^tcn. «?!«? 

w¥i if¥ ntf, c¥tc^« ^11 

^•rtw «fl¥n '¥H« ^1? 

*rfi¥i <<fc¥ fsjp5mc*i 
fcici{ c^, cwc^'« «JtRc?r?? >j¥ 

¥fl fi I 

«t»!tifw¥ *i?r«f I 

¥¥fi| fe(lc¥« f^f¥S ¥<t-r If? '«l^ 

¥¥ ^vn circ¥ ?rar ¥^:n 451 ^ 

«rH¥ ?i^il5s ^f¥ ?i Pif¥w me*!? 

Jftw ¥«l »«¥f5|^ ^fiswa C*l\r9!¥ 
I f¥f nit¥Wtt? 

¥| >1? ¥«¥n ’«n»T"»ti f?f¥? 

«tntlf¥¥ •HrK ¥flC® 3T¥*J IfClIf Jl I 

¥lf?¥ ?»I1 f? I 5l^?tE^ 

'i¥tfi[¥ wn m^ 

•^cn f?fw cattle® f^¥v ¥?i ?cic^ I »<«n 
f«*rj8 «rit^ C8t%« ^t>i ft»^i—¥r¥=T, 
f¥?tnf»i*r f¥^ii I <«¥ »<¥ car^? 
f?fw it>jtift¥ *tft< «irt^, ¥c? 

Vtwi ¥¥t«H^ ¥t<41t^t fltl >«¥¥ni 
«lf¥5| CJlT>i ?t?r £?ifC¥tfir¥, 

l<IC®tPt¥. r»l?ltf^¥ ¥ 1 ^ ftnf5*!ltc*tl5¥ 

^t*Ji iici? ci\n I 

C«^tl tl^siC¥ ^r¥-^C?ft«F ?»I1 Vi I 

¥tl*l 4lf« ^W1, flHlW 

C¥t?*f?¥t¥^ ¥ I 
¥tc«i ^«¥tn. ^ai^tn, 

¥jl fit ¥iri^¥f¥l ^u ‘<^fg 


123H 7^ 

¥t¥ fC«n nt®!, ffi ¥ ¥£¥1 W 
¥111 

firitClftJT cn^tl ¥#rtl'l| 

f¥^tCfl»!l ¥¥t¥ C¥r¥ *rt¥11 cnc¥ I 
cif5i¥ 'BiTlfH® ¥tfi mv inr¥i 
¥r«ri riwi ¥f¥ iEc»n imtff® n ntitrni- 
fff 1 nfm ¥111 ¥- 

¥t¥l ¥C1¥ C?1%1 ^f«C?l ¥l¥l 

¥fl <411^ ¥f ClTT[5rcl¥ ¥11 >ltfNr ¥C11 
ffftsi C 2 S %1 ¥t¥, 

fefic?i ¥i^¥ci¥ car*l?^fttfi 

¥fClt>(»lEl »rT?tir ¥11 I ¥| C«I%1 

ft^l ¥t«« JltH fir¥tl it^twi 
»T¥tl *ff«11 C’fCl, f¥f «tcil lt»ftlf^¥ ni*l 
¥^1^11 ¥11¥ ’IVI ^1 Pi I 

§f«?'it<1f!i«f¥i Cl V f#iti 
¥'■<1 l«ll IfClEf, m ®tol flf«l 
C¥tl-fl¥t¥l 11 ^r% l^'¥t¥ I ¥l^fl 
¥p!l ¥1 fini\¥ lien ¥¥l*r f#lt¥ ¥tCI, 
ltC¥ 1^1 H Itll; ¥11 

C¥tl C¥tl ifll flCltfl¥1 ¥C11 ®fttl*l- 

¥«*f 1^1 Itl, ¥r¥l cat 1^1 fc^ricni ¥tc¥l 
^f¥ ¥cfl, emU ¥1 ^¥1 
’jf^, i\C¥l ^fClt^n ¥11 ¥tl¥ catl^l 
^{«c?l ClTl ¥tl I «tl ^k¥ *ltci 

Cl, 11 15c® itll-tawtl «rtlt¥^tf¥l f¥ f 
¥^ lirf 111 Itl Cl. 11 ¥ 5 l¥ ¥ 111¥1 
¥[tlft¥ltl 11 1¥1 feftcil 1¥1 n^t-ri 
II ^Cll licilwi fl 11 I ntlft¥lt Sipifl 
ici ¥tl ifl 11 l^lfivtl 1¥ ¥tl 
fwc® ifij 111 ¥li ¥ti irtiri¥ti ¥flt 
’ll I ¥l¥tl ltl¥ lrtfl¥(i 

ifN fCl rif«f ifl Cltl ¥E 11 
flfvi ^fll-fll^tlll 'Itflltf ¥11 frttl- 
i?cn Ml nci mi 
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n'w fniii ¥w w 

>i«irw ¥11 ¥vi lETO. ’^rwi afcitcn 

-It^S C¥t*r ¥f¥ ¥1 

¥H ¥HffWt« ifl Cltf ¥fl ^1 ¥tc?i w»r 
¥llCV¥*ftWI «i*c*n 

«rcfW ¥^1 wif 8r«<r ¥ 

¥*l ¥t ¥fj¥ Jr¥^ I 


*t^C¥t’f C¥C¥ ¥C>W ¥>, "Ht, 

«f^f« ¥C¥« Sp¥ ’¥¥tl«l 

ft’Tt ¥ ¥C*H 4\¥(\^ ¥C¥1 

^1 ^t¥WCf lf^>F¥ ^\\ ¥ 

¥ft¥ ¥¥CltW«t Cflt'l 4ff¥W 

¥<4lf¥C¥ ¥¥ 

nt¥C*iIil >?B5»1 f SCI I 


pciwtNrfi 


«jfir4*tC¥ S¥1, ^flSt¥J1, |rs¥"*t, S>1 
l¥ltfts VS 'Bi|tC1f«fnft¥ ^Tff^S -ifv 

¥¥tcis ¥f¥S 'I’icifl S <*1 ¥tJt- 

¥fiff ^csj fiarnc¥ ¥^ir, 

irf»|¥ St¥S *f?t< «rs*l cscn 

Id C^ C¥tlt¥f3S ♦l^C^S ?I, ¥lcfI 

^*11 Vi ¥tcinif^ff« I £S f?Cl ¥¥, 
nft¥ st¥s «tfr« ds fcs 

¥tn ¥1 Crater si ¥r»ltJ^«r iftCS •ffsfs^ I 
¥t*ItfC¥* >1C¥ slcss Magma cbam- 
ber-¥i »|^lSt*r¥tl^ Spp¥t¥ Vent Sill V 1 
¥t¥tl5 C¥C¥ fsf¥« nft¥ *!?!<£¥ ilt^t 
¥S\ »lT¥tl ts.C¥n*IC¥ ¥flj«.nt¥ SC*ll 
¥«J¥C1 CSttW ¥l¥| *lf^ 
¥lC¥y ¥tC¥ Magma chamber sill fS I 
sjfit^l <»sts¥: ¥fwcws, PlftfH, 
fsftltS, dlrtl, flfilfidtS, SJlir^CSPlTfS, 
•»^f¥its, ^tlcf tc¥s, sw nftstci fe^fssts, 

¥rt¥, ¥n¥st<T ¥s^ artfs¥ fsw I 
^^TS.*ltC¥S ifSf CS HJtil CSS Sf, ¥tS 
SCSI Hydrogen sulphide (HjS), SO 3 . 
¥t4¥ »lCll¥t^¥ (COa)» ¥t^¥ SWl- 


¥t^®(CO), HCI. ¥r¥C¥S (O), srtcsrcfs 
(H\ '«}tsils, Cftfts (Cl) ¥S^ {¥tfls (F) 
4sts I US iiTtcns ¥t*jst¥i «rti 100* 
CV I sf»l SI cscstw, ¥ts CS^S ¥Wl 
njt»rts ssfif 1 

¥SI1 SStC^S SCST St¥t> etsts I 
St¥tS ¥ Sltn.StS sks fscss ¥t«¥SI 
CS^, csss st¥ts SCSI SltSjStS C5C1 St'S 
¥ Sltslf SStC^^S SftStI ¥SI Plf<»lftS 
nfSSH f S-CSS||S ^ns St¥tC¥ ¥JtfS8 ¥ 
csfs¥ C¥%C¥ rs«¥ ¥S1 SI I St¥t» IfSh 
sfH? ¥ts stf¥f sk ¥ ¥trj<»nt¥ 

fs<flS ¥CS I CSfS¥ ilt¥l CS^ fS Sf^tl 
csc¥stcs. f¥f «iTtfs« st¥i ^trtifnft 

CSC¥ CS% StS SI I 

'»IV^.I^S^C¥S SSI SltCSI <»b¥ Its ¥ 
fsc^tstll ¥CS ¥tStS5 fsCI ¥lStS?Sl ffl 
SflStCl St¥l St^Cf ¥CS 
¥Sife C^CS Stf I StiJS S'8 CfSC¥ 5*10 
cst^fsfets ¥tCll CStSi feSCiS fSC¥ ^ci 

♦ |cn(s fsils. ffsft¥i Mfsffsi I 



m 
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25-30 *tr5l 4Cff 

Jicfj ^ ^tf(1”3 w ft: 
^DLapilH «it»il Oitift ^tririftfts 51J- 
ftrv iftfci nr?! •swfftsi 

n^K «% ^tft, Feldspur, Leucite, 
Augite. Magnetite ftif® 

I 

C’^ftW ^tl»f I 

it'«1 m ZiZK ft% 

«ita*i *«c«ri >iw 

Batholith ^ 

«lW« 9 ‘-?lCtr «F>l1^ / 

Pr»l1 Granite « 
Granoclioritcs ftw( 

Batholith-gfl esa Lacolith-^ 

ftfcm mm 

ftc^F aim ^ft n*«ft vii «gfl 

N^jioc- 200 *f<i c^m mti 

»rf»l Lacolith 

C^C^ ettfe Pbacolith Cif^ C?<fC'l 

Lacolithc-igl »l»l? >0^1,’ll 

’i^K ^r« 

»IMJ I vHtlft Sil 

sitw ♦{ftfif’Sl W Wft W, 

'em! mtmc’? m mt i 

«cn ®ftw cfft»i f-f*ii 

cifm I cttNt»i^c« ftfti 
«rftfl ^tc’f ®tlf «iw¥ ’1*11 
fi»ii ®cs« *(«j f cf ¥wj 

^vu I ftf®f 

fiftisofl »it'cj itai 

Inteibtfdded 

instrusion ^C*l I 

ail^ 'tjil ^t®tftf «, irttti- 


ftft^fin >rdf fft*i ftr 

fft5 ftgftft® ftm«ft ^itifft- 

ernnn 

ntc®« w c^ >1^ ftr«f ^ftci 

cicmi, "i^fm 90 «tnif ^it*!t^ 

ft»ii I 'gfcm «rtf 36 n^ca 

« *nr>itn«- 

ufta ^C5 «rn^t« 

I ^fcm 

®tnmm ^ftf <t ftwtft5t:a lo* c»!l%- 

c<jr® I 100 ft: ft: ■®t*imii 

1,000' c^l^C-ar®, ftf 20 A] 

30 ftwtfti^ft ^C5 ^nesa ft*!ti?ca« sin 
^ ca^ so ?«ata ft*it®a «gam« 
«ft«l ^ft^la ft^tafl stress-aia 
afcf ^ca 

n<« c!?cv ata aia\ ftm^caa 

5tn «iwft aftaci fca cnc*i fti 

ft»ii ®a»i ma^fa c’fftta « njti «fca 
'ed >iia^ §*fcaa ^tcttftfaa ?5 ftci 
atita cafaia ailw i 'afl5 atii 
« «itiaaftfa zmw cfaf^a 

a»iifai mcaf >Taa iflflS aft 
m^t^ia nPaai^ vt^caa aar ftca« 

»lt®l caftnr aftt»r» ®aa Fissure erup¬ 

tion aca I cf S cf ^ rna ¥caa ca, 'ar^a* 
®tca ^acfa ftfcfea ajtnjn esatea aft® 
atwtl aiaj«.ntc®a ^ca i ajfcatfta- 
®fti^ 7fta°1a ®fta a^3W?la fttal 
cam ala i aitiatfttaa ®a»i ajt»r,at 
fenta ftata 41*1 

®tcaa ®aa aratfa *ifta® aca aiatafta 
*jraa^a*riaa acai aticaiftcaa §*tcfa 
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f]i!t>.19703 

^fl ^^Hr¥ cupolas ^Wl W Wf « 

»!jt^*fftr<« «rrtf mv 

•^t^l cupolas-oif ♦nw 
fT¥ •ft^»n, c>f<rtc5T v(\ 
▼w cn^tt^T c?<n firc«i 
fci <rt:¥i *ri< 

« Jt«i fn cnw ^tc«f5rfil« f^(%i 

f cf I 

^ cttv riPr53* 

«air^'9 

^trii «r8i«c» at*rtif^¥ '•TfPf- 

4^1 irhrgcJia sf:^ ^4t‘tJ ^'«tr*f? 

^ fn I 4it^i (sfin^ n4^r«f^f 

'fsif^w »i?cn -stU 

^•l sial ^3 

C3ttW 3nc¥, granite f^»Tt*5Clfl 

50 f%: fsf:-iai'e £3^i wrtPr® 

w c«wr»5 <if^cif3 "iT^ 

^Ctfff*ltfl C5C3 C^ 3C»! «fTtr>r» Pf*l1 
«ftl 50x10’^® ’Fjt'lJt / C»!(%f^t3 nft- 
atl i5H^<.ni^nri c^f^^f^lta? cbxi 
ff| ^t*r’?#’!'« I «a| mf3fiF3c«ri 
¥c*i Pnt»! ^8 ?nr 

t*fWt81 <a^ ’stn^ cs^tcfli 

*r?K«f^ '•8W¥ nffl- 

^-8 I nifj<*rtt'58 ^fr®^ 
>rfti8F ifv 18tt*»t« ?t3T 80- 85% »tn ^tcv 
<1 »fTf»i I 01^ nm>nt 
wti w^i ^rt3Fc«r« ^csT^-t w«ntf^ 
81 fft^a ¥ci¥ »rw jflw '■itctf 
t« 'S8^ fl»!t^Cf C<!\lt8 <88^ «i 
^f.l^ntc^i f W I C8 >18 «mw- 

>nLr^ 81 ^ 8rc8 «i8f^^, cai^rc^ 
W JllfH 8f»l| 8^5 «rc8n ¥C8 I 
?W 8t81 


’>?ll fit C8 *18 8lt5«lf»ffll 
«[| ftrf® >T8t8, 8ltC88 

Composite cone 8C*| I »aT^ *I8 'srUtwf^fiil 
?! ffr^l 1?t»! <1181 35* Cfti 

fw 8i8r^85r 8ftnti:88 ?if^it8t ^^tm- 
fnf88 St*! '»rt8'« 8'8, ^tC8I 8(tff«t¥ 
cinder cone 8t«l I 8^1181- 

f’lftjf spatter cone 881 811 8TC8f 
881 8t«1 8t«pi 81^1311:8 'I’ttf ttl ltt¥ I 
8itCirif»lffl 8C8 i (888— 

fnfil I 

^C8f 881 '8f(HPtf« C8C¥ 8t¥l, ¥t8l 
« Itl 8t88tr81J 8C1 8i3(¥f8¥ m (8 
88'^r81 8?t ¥W, C8«f8 8i:8l 8t¥l 
88^fill '«l8j<.8t(¥8 Cnt^tl f8(¥ ^8t. 
8tf8, 843f¥ 8t*8 8^8 8(f f8C8 ¥f8t8 

I"® ClfflCl <81(8 *88^ 8tC8lf^r« 51(81 
43(61 ff(¥ *nrfPjl 8?ji ¥(1 I '888'« C881 
(8(8 C8, 8t8it(!8ri5 '88^81 ¥tT»8 C8Cf 

Clffld 86^1 n8« f8¥^^ 8C1 flltfe 

8t¥l'8t8^f81 ¥C1(1I ftr^lK'Sfi 

8t8'frHl ¥l 8(1(11 <181(8 «ftl 

lOO.OCX) fl&tl 8t«1 §8f8«ll 

Kiri 8 I 

^r843a ^Kllf8fl¥f8(¥ ^1(81 ¥818- 

nf(^l 811 8|18tl3 C«8l3r8«f8 ¥11 111 

'B8r8^8 i¥(¥ '8l(irir8fi¥f8(¥ f«8l8 
canter U'SV ¥11 1(11, (888—C8 88 
^rfdifnfi c8(¥ «rri^ «i8^T«>8t¥ icli, 
(8«f8(¥ lf38¥, C8«r8 C8(¥ 8t(¥ 8t(¥ 
¥8J^8t¥ 8tfe, C8¥f8(¥ <88^ (888 

¥tC8ff8fi C8(¥ «lflJ88t¥ 8£^ 81, 

C8t»f8(¥ 81 881 Kit I f8'8 81t8f3l 
<t 11 C« (1908) Lacsix ^ttlllflfilfid 
5tl|8 («1?1(1 ¥t8 ¥(18 I <a¥f8 K81 
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mm « wifw 123- 7n 


(1) Hawaian (2) Stromblian, (^) Vulca- 
nian (4) Pclean l d?! 

f\^%9 CW11 fill <1 »t^N 

wtitinrfl C9ZW nit^ ^tw fi 

<4^^ fttiftw wm irtT^nt® ¥4 fii 

Ml 09^ fnf»rr»n ftc^ 

44^ f4{n?rfl¥ ffltn T«.*rt« 

•> 

4C¥ ^w>rt’rwi 

m fci H\Z9 1 «t¥¥t3?h 'artcsiWfl 
Pjftf*!! ¥t¥¥tC5fl Cfti ^tll 
4iw« c¥t« 4^ 

4itWifi|fTlf^ m 

c«r?ti •iPiti osn ^ « ¥[tJti*iii 

car?t c?¥i 

¥ti I «rf¥ 

^gC¥ §¥i*! C^IC^qf ¥| ¥W I 

Solfatric csr?ts •rtrflff’fft c^t¥ «j«itai 
m I <4^ «i4c*n 

C4n •pn c?<n i ^w¥ >!*n ^tcsi- 
f’ffin »iw ¥,t 

41, Somma sftll I f^- 

Rwt*! «4^ IfII 

cth itii ‘ol cai^«fi! it^j 
l^C*f flltfe ^ 

¥tt»l Cltf •It^l f4<« fCl ¥C1¥ 4t¥tl 

iiwi »rc^ ’edi 

iti'gfSn ¥11 «rftn^ i»it 

wii 

4fti 500 nrttriif»rfi 

^twi ^ti:tfif5fft 4r-it¥ ifi- 

¥tni« i^itri ^if4¥i <4^ 

«lii aMt¥ iitit^nThr 'ittn cii»n 
(Pacific ring of fir«) ¥1:1 I 

4Mt¥ ifWiwi nPsi ¥K5t|fi 
f¥^*i wtnt^ 


»iCTti¥, 

¥ f¥^»!Tt¥ l\nt» 

mXM ¥¥l8 4|^«f C¥11 Itfl «Mt¥ 

iftntim 4i*fi ff^ 4ft:ift¥ti 

I3ciii-c«»i-3fnn:’fi i^n ci:¥ 

¥Ttf9w *i^c<ii lu f?fn f^ii c¥:¥«i 
¥ lf¥ *t^C¥l no fV:f 

ffitfi^Priti '« icir 

4it:ti ¥1 -rttffe ¥tf*i^f3fft¥ ^ii- 
%n no fn:! ^ ittn w i ¥t¥itl 
1 citn ciitn ¥ fritln ^twiftfi, 
iit*it:n:irt¥ ff*ftLwi ^ormfifa, « 

¥ t?ft, 

¥twtl1, ¥tlffc®f ¥ -¥?t¥ ftc*l¥ ¥[tcn- 
fnft ¥tJ¥l ¥¥ft firwiplfl- 

i¥*i n^¥Jit¥j ci:¥l ^iti:it¥i- 
^¥ n^c^i no fici ^ncnt^rci sw c«fcf i 
¥itw ¥rci fs^jfwit*!, ¥^ 11 , ftntfi itn- 
<i:f 1 ^TftifPffi, ^f¥ir¥ »iWcw ¥it:tff5rf*, 
¥:¥-ffJT ¥ifcm OWfil'; ¥t¥W¥ ¥ 

i[a:¥« l«irfiri it«w fenitn 

¥ 19{8, ¥t¥tl 15|?, ^1 lt:*r 3l5 

¥ 1 ^ n*!t¥tn i1:n¥ ntwif’tft cno iti i 
i¥*il8 4r'it¥ ift’ft’ffti ¥<i:¥i ¥:f 
in I i4t¥N:i 

ihn 25j8 aitctiPffti iwi cffn fniti \ 
W¥ »rtlCT¥ firm ^rtitiftifi « car^ii 
¥f^tol fHfij fflit¥l ¥t4tfl 

¥ 7 t¥ti\ «r:¥ti ftn, c¥*r 

fitfi cn^ ¥t*r ¥ m 

fin ¥ ¥t&¥ti «r¥i In^Tftf 

cth itii fVfiiititcii 

.a^lS |¥ aifctlfirft, nti¥ ¥4W*rW¥Wf«l, 

iftitn, ftl^fnoi util ?r:n wtcti 



1970 3 993 

firflr ^ r ^wif5rfli m 

I fciif I 

w '•a w ftntTtsf cw ▼« 

fiCT cf<n fti cf, 4rwi *it5c^« c»i^ti f2(iitf«n vici i 

>m» ^ w T^ Sw 

fl«(»i'^tiPw»fir^«rtr..>if»<n»»wfi|si ,„ 

r»« •jfinV «rtJt^ Piwi -rl>« ifi^nni isfii 6 «m *w w i 

*nw wlwiPffl n«l MI „,r„ ^itwtPutt nrtwt. 

f«tt» «nt.I^1tre^ «<i ft?- .ntwtPntt wW- 

ftltCTl nj'f tt? < 79 ?:) ?t«ftiftlrt Is, «tnt?rt», wm- 

* tPw^ nw wn WI <1<»WS^? „t^,(,s, ftfutt •««« 

«mWi. •«!, »? 

ntc'wi wm (1883 r*) i?t¥tc«tii flcni 
nor R^ft w ifti 

ntrsi ^ fnrti i cnn »frc^ i 


Hi?’! ’T»I f ^ZW >TIW^ *ffilf f» 4^^ (2) WC»H C¥»11. (3) f^pl^ 

<<¥|8 <rrwi ’pii’5t»r"^f nttfc^n ft5»- 

c^w I n'rfHti ^ijr® fi—(4) ftc-ri nt^rc^ii 

ft! 'iTJtfw ^sr I vii i ^rwt^r «r^rf 

ffi c*rtitf-*fft*ffc<f *rttw3 *f»rrc«ffl 

c»inf <rwcf nfiiwiitf *f^f cf«ii '^t:»inf4i jnc^i i nftnrt 

Wtf ^ I C^tlltt^-^C¥ ^4t(f« fCm, ^1 9>J5tlt t\'9 fVcf ¥l¥t*l 41 

rtrf ^ ¥41 «rnt¥41 fwi ¥»i fHi ?a c¥*ir¥ n sn i on 

c¥t¥l4f*R¥ic«n*n¥t*iiic*fMfi ww <rnmsi—Ren? vmmfihit? ¥4?t4 
w ¥ti nKf «nte>rf wnl nfiiwi- ¥?¥t>r*ii ?¥ i Rw4 4¥lN ¥tRfti 
?i4¥ti ^nf¥ I ?f»R¥ti <r¥m¥ef fwfw « ¥tcn <4?^ cn^ w cneft 
Bfi €tw\m nRft4-4¥W ^t?? ¥11 'iiutn¥ uifti eriRi^i cn^i^jeiwi 
fticij cun—<i) ?t¥ Rei c¥OF c¥n!, ntiti—«rtff¥¥ ¥ifl# ¥itRrt«i cntRit? 

2 
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[ 23i 71 inm 


VfK ^irii 


l(Kv (4f|B 

¥Tlj5 «ntPr»rf f^Fcitwi u 
fl[lB¥ •itoi itlt saponify ?Fic«i^ltltl 
«rv5Hi cm— 

CH,(CH,)t,COOH+NaOH- 

( Clt®1 ) 

CH8(CH,),8C00Na+H,0 
(>rt^l) (Wl) 

•ffli ti fit-rt 

ititi f% ¥t«*i icii, c*r ^1% 

Clin Clll ItCli Electrolytic dissocia- 
tion-« TOsrtiti arn II;'apfK 
ciwl8» frrl5 11^ nfwl5« 

ntf^iti 111 ifvi 

smw «fni OH'itii cntf®itw m 
IV ici citf®iti itlcstwr^® iw 
«w wni H itdtfiiffi <jr,m m 
fin ^tltl lltfl» ^Itf*l« CH8(CH,)ia 
COOH iw I iiw cm ittv, 
Ifni utifi 

itfti iwl mn fi; ittigi- 

citfsitni 

wni «ff«^ic¥ti ntf«n 
cmcifinr utiro itii fiwtiliMlii 
Vtlim hydrophilic II water loving 
41^ hydrophobic I1 water bating vtlTI 
f^cim I VI 1^1 Cl, ft*ri^«- 
1^ vtHcn iwt *rfiw-«iwvi sfiitin I 
ltl*l hydrophilic ifni IW hy¬ 
drophobic fetim Itn «1I^ hy¬ 

drophobic "rtltl 'll ^ Cll¥ fj» 
in Clll fni in hydrophobic W 
vni ^fntn wiin«iiivm 

iW(i¥ 'inti nfinr^i ibti; 


V<ts. vni (Surface teiMioii) 

f fttf cn I wilti III iti ml 'tcili. 
citft^ iftw HI ii I «e| viti 
*rit4c¥ Surface active agent lH H i 
<il im iti« ‘III f^ntci cim cm 
Itl, ini ICIJ water repellent cin^I 
irtiiif*! fimi iw ici Hli ntH lii 
¥CI Spherical colloid lH ^ItCI lilt 
•ftf tl I 'ICII in Micelles 1 oin 50 
cin looll Vtll Itn I Micelles nil 
wHi ^%fl If Cl, hydrophobic VWnfl 
nticfl CIW Itl¥ ni^ hydrophilic 
iimiltltllTW cntlffe ^t\9 ItTf I 
Wl sftltlllSJ hydrophobic 4II Cl| 
¥taw in -fnni cmlN 

ntiiifimtim ntl ^twi nintci 
water hating parts Hltl¥ water 

loving wtnmi itiiti m ifi^i in 
c^tni Itltni nl l<| ini Surface 
active agent-ni Ititfil ( 

fl^l mini HI 1 U 1 W 1 ejfviti 
Itn Surface active agent ^ICH csll 
II 111 1913 itni mi %¥ nw 
Cllflltl lltHfil Reychler ICIIItltW 
ifni ^*rtci ntfiiti frill 

*ti ntftitrif fill ^fn nii^ ^ivtfif 
ifaifti mtn fwi n| ntftftni 
mrmn cirf 1917 itn Dr. Fritz 
Gunthar cftlltciw (Coal tar) Mwfl 

•fiK ftitn f«ltm% siiiww w 
H I 1925 >rtn ‘Nekal’ ltd nl 

filtin^ ititn mi cii it nn 
ni unti m Hwlii 1^- 
w^i irw »ititCTi nNir ntw i 
nl ini iirlJ H win fitiPiiti nn 
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^yfrjnpfltw TO C¥t5T Dr. Fritz Gunthat-« *ri CTO ^- 


arrtr *w to *111 toi n to ««i 

nftftf TOti 'TVitf cftJT Tow ^ 

Itfr® •rtW ^1 T. E. Larsen. 

(Journal of the American Water Works 
Association. April, 1949) TO 
f# ^ ^ «rrfi 

¥nrcisT—(1) mm ar4^«, 
(2) f»i>rtcar^ afcsm i=?*f|6 
(capillary) «ff «JC^1 

>1¥W (3) Emulsion «ITOfl I 

5(1 f^c® ^•irs 

TOt «JItr»f® 4®I6 

>it^twi Pin '»tn*it®tf ?t^- 

CSlCWCH® >(Ctf 
cftf«i I 

R —coo —H + 2Ha=* 

( fJtfe ) 

R—CH,—OH + HjO 
( TltlS ) ( lf*I ) 

«<^tw TJtj5 nc«^’It•l- 

^Prcsff ^^twi 

^ I ¥i:»i ?rtl5 >1 

TOI 

R-CH,-0H+H,S04- 
( ?Jtl5 ^t*lCf tf«1 ) ( «lTtf5l® ) 

R-CH,—0S0a0H+H,0 
( ¥ITI8 ^Jt*»C®TO TOt^^) ( «f» 1 ) 
•iftww ^ 

f c>!twfi TO ftfawi TO 

«¥l8 *1^*1 

mm9 mm 

f^lrtcir^ I 


f%f ¥t*i f? Wwi ^tPi- 

f ® ^nci I Ionisation**®! Cft® viiVT Cin 
f®!l5 OS^r® TO W 
TOCl I W ^tn—Anionic, C!!!—CH, 
(CHj)i I OSOaNa ; 'iff—Cationic, 
CW-CHa,(CHa),,N (CH.),Ci W 
, TO—Nonionic, CW—CH» 
(CH ,)i x-O-CH*- CH»—O—CH,— 
CHj-OH. 

E. £• Dreger, G. 1. Kein, G» D* 
Miles, L. Sbedlovsky 4!^ J. Ross (Ind. 
Eng. Chem. 36, 610-617, 1944) ft^TOt! 
hc^l! TOtw 4!^ TOt^fTO® C’ltM 
4¥f5 mm <t!t1 ’fWi TO 
wm fH!!tTO 4®^ 

C’ftSjS C*rw^ TO Wetting pro¬ 

perty 4!^ Foam stability Ml ¥!1 
I mm cifci, Pif c^ti ft^4- 

ciwa fwcf mmt 'it! 

nf!!!C*H WMm] !t?C! 4!^ !® ifC! 

!t!, '»'®^ Wetting property I 
TOff! ®!TO ^F!®! detergency 
4t!« ftci! il!^f! ^n! 

(StWafl 4!^ pH (Hydrogen ion concen¬ 
tration) I «lt!!l C!, 4ii 

TOTOtl TOtt!! TOTO-TO®! ^TOl 
f»^tTOC^! C!*ltl4'itcni <»TO 
»W f!1 TO I C! 12jB f ftcif! 

!t!i n^«, 'st!i mu ®rn!tTO '»f»i Ttw 
®l! i ffl 16|B ®tTO! !f!l fifeflCff^B 
'itn!titl »lfW! !! I 'iC! C!^« TO 
f«TOc4^C®| C!!l !fl 100* C!C¥ 140* ¥t:' 
4! mm >1^! !ttf I »itTO!! ^n* pH- 
414%t! ^twl wtf!f pH®!WTOC»l 
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ClU^^ >ir#i 

<tt? *^1, Tfvi >rt^«ni desaponifica¬ 
tion ’fd I fff pH ^t^rs srtfr»! ^nii 
it«nw ’iwti ntzw f 

cT<n cnc^ pH 10-30 chzw pH iro- 
« «jwj n^bti 

cwm Pfv 

CSI^I pH 7*0-<4H ^C5« <ttf 

«i*p c^s»1 c^t*i 

5^11 ID’S pH-«< 

ffw c^ n^tsci f i[i, c>i 

c^l I 

«lt^¥ flW Surface active agent- 
ni«l[ ««f*ltai ♦iftfti-’fft'W'its ^tCit 

eifl etntene c^c*f t’vii « 

finn, «itwt6i 

¥«w^ ’fsi 

1935 ntw Domagk effti c^, 

Alkyl benzyl dinaechyl ammonium 
chIoridc-4i ^^t«I «ff®ilttif ^^m I 
®t«nf c^cft fsiri 

?c*! ^rwtw 

<efU fw^tci? ^tmtfs® ^11 

fw? nfl^t9 ?£•» wi=»c« ntf« c^, 

«iJt^1tfsiv—«el «rfti 

f4i 

^n* c*il I 

«i¥ti wi 

^I'e pH-iii 
wr m ^lf I c^ir- 

«f5p ifNtl ^rf^cal'f-wi pH 
new ntf I ’iftne ^jt^tif^f wVph 


C¥13 pH Jftf >!Cf 
iw®! ntitl Quisno ei^^FoterO. 
Bact. 1946, 52, 111) niVfl fW CfWnsi 
C4, Cetyl pyridinum chIoride-<<l ifVrtl- 
er^it44f ifJpSI pH 2*0 cwlOO 
sjtrf I 

Surface active agent->pin c^ ifhitIjiHf» 

cn fi4a csti I 

Fogelson Shoch C4, 

gastric « duodenal Sodium alkyl 
sulphate ?{f*| 4t4 I 

Nl<iT 2% Sodium lauiyl sulphate 

^eSW 

flFc®f w •ft'eil c*ris i 

Albyl benzene sulphate (ABS) 
*ft'«11 cnct, C»l 
«f^a 1954 *|tC«l E. A. clark'OW 

*ttr«l Wt^l 
C4, ABS *lti8c« W«1 

«fMc-ra ef»\4ttrt ^4^1 4ti? i 

fi»i Jitfefl iftcn 

c’^ 

V*l 4tC¥, »I4 *ll|« 

<114 ’em ?w ^fi4 'an 1 ilnn^n 

fic'i w w I ^i's 

*1^11? ewi, ‘44^ 

4t#, C44tw Stl-mHf ^141, c>|| >14 

ilftrs ABS einn flW Wf4 Ml 
fl <44^ C>nrit4 ▼>!•! ¥>ITPI1 >1«4 ^ I 
4<rt411 Wt^, Froth flotation 
ftfi 4finr nft^cv iwntiRli *nrt< 
C4C¥ ¥11 ^11 *l¥fw 
f^®*f4Nc¥ C«CW¥>t¥imi ¥trfl 

oil ¥’¥1 Flotation cell-¥l 4W fill 
¥•! ¥ Flotation reagent C4ntW1 fl I 
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««^rt Agitator 
«rtc»it?C3nr ¥£fl f«l 

111 «fp c?siti mm ft! 

cjft w <ff^m n^t^f 

••im cmt»i 'siJ mH 

^t£i *ir? ^rcm m<^i «w =?jtnf«« 

ntc« I fmi fmi «if^m n«»u<« 
mflMH fmi fmi Surface active agent 
VI I Galena-cf f acsS 

<£«| Alkyl aanthates fl) V* 

mtitl Caisitcritc W'S Sodium 

cetyl sulphate ^C1 ItCf I 
Surface active agent-'fll 
f#itfl ifw mwtiif in, 

mtiw mti iKf flCiN mil iim 

Twitclicll «lf#1t« VIJ—CIIK^? sfv 

emm cT*ii VI 
BfiCf m»l « Anionic 
surface active agent>V Itnjci 
mtnimn w IC*1 bfm hydroly¬ 
sis I£^ 41^ Glycerol mfi Free fatty acid 
f m I 4ItC4 Surface active agent 
I mtm f m’ 4^ imtifif fifaMtcf 
nifim f m I 

4v nti? fJtmtm 

Clltm fltH Electro-chemical 

reduction ^nif^m mcf, Surface 

active agent 

fitfi mimii it>i<rrfti vli mjt&tifim 


ciWmfii frtmtwi l*fftmUit 
fC*l ^mi rcduction-4 itll 

CV C»rmf4 Surface active 
mimii" cm? fm fjtcitc® d\|cm 
ItW It I 

nunftm il Synthetic sur¬ 

face active agent mtfifi ?ltl *11 CiCf 
mtf 41 null ’jfi 

cncimi itigfiw, ^c»ii^tr«l8% <rti«u, 

4T»ftv 4i\ mtmi m£sim Pfan 

Surface active *|WU<| IJlftl I ff« 
%:me fill, mtitcti mci 4« 

iftih ^csncifnimtn iti f? 4i< 
f?? cicf« cmi? einti 4 tm 
f M fi I 4^ ficii 

^*icil^, ciifji mtfre?! cm ciitm 
4fl8 mt? >i»imi—mfi* 

firfim mHc« 4i^ im 
?*icvmtm4?im mtwi itiJi rnirftfm 
culm icHcf, ciitm 4| n?t<«f4i mrt- 
ftfiimi mtm i 

mev lllm Surface active agent-41 
eimti ftfn, ci ’wm iijf ncwi fiw 
mtim vcmi i?cmi »imt» ntvi itci i 
fill Surface active agent 4I4« mwf 

mtnmi itm 4i^ mfimc'® 
mtmi mwfMf«r? f»itm*i vtmirntnmi 
mm mtm i 





<rt^ ^1 

ClftSlC^ C^-Nrt, 

ft c»ri8l cnzw 

wtc^ fiir, n^wj^w I w 

W ^t«i 

<2tc®jcf^ «fWTC^« c^i:¥ ^t9it<ri i 

«t¥ ^t«f 

^cici 4’?^ 'flfl 

▼W «f1n« afilft¥tC"(5 «ft«1 I 

fff ^tn 

«rra*fi fv>\ i wtcf« 

'ilt Wf «rt«*li 

*<iw Rnci I ca?ti»itc<ft>i** <4^^ 

^•nr ^c« ftjif 

Tm «t»i^tc4 ntft I 

^It4i '« i^cf ntcs 

Um\fkw «it4ll f|*i Tn^ «lt?4tfir^ 

«44^ 44ti>rtr*wi r4«it4^ r«r4 ^rHfii 

•It4tc#« (1744-1829) ^Z^, iH’lfltl 

^ff¥ nittrt 4^-f*ri*^itf ^19- 
•t?wt'f9 5«9T »l»tfil« ^9t9 fW 
€Wtf^9 991 f9f«f 4«ftr«99i:'rj C9 


•• Ci»tC9tWt9--ifl9m99 C¥tC99f4^- 
fipitrn 9^9t^—if|B>^ 9t»jti^f ^*rt?(w 
I Cf t9-f4'itww 'SJ91 ^ci I 

«rp8)f «r«rt^i« ’4tf9 >i^9n 

■?ar '• nf#9 

iWlflf ^^C19 9t9l Ci»tl9tCift9 ?«r9 
—4rf^|B far t^* (Gene) 9t«! I 


nf9»if^ 99, «« 

>119191®: «rtff«¥ «rwt9 91 9ff-ft®7tf9 
9J99t9 91 9|9I99tt99 ▼»! I nt«(CfJ9 
new 3t9§^C99 >wv (1809-1882) 
9t911 f9*l STl, ftf «4| *ft<fT- 

«r*l 'fllflWI ^19 9C^, 

iKfJ fWI 

*199^1 ^tc*l ^n\^ 'eC99Wt9 (1831- 
1914) 9«9tw 9^99 I 

^9t9l C9 fftH 9?|C99 9|l9*f-|t9 9|f5f« 
919^9 «11«1 «t9Sl9^?R99l ^8l9tf9ftf 
-9CI9 «lt« 9^C9 911 '8t| ?[91 C9t9C99 C9t9t9 
^951 *lf«t9 *11 ettfe ^9919 f9C»l'8 

*199^ t(9FC9 C9CTi:99 *11 «?9t CiCfl 

citir 99 91 1 ¥tr«r^ kIB 

9«91C99 «4>Ffe« 9'^'f 99 I 

iir«ICf9 faf9-9^9T9 Witl 9^991 
9fl9l« *1tt9 C9, S««tf9f 19 Cfl9 fW 

9|*lf99f»^ «11«1 C*ir« 9W C»lC9tCWt9 
'« fflfi(-4|9 9C9J *lf99^ «[191 9t«9tll 
^11 CarlWrtftC99 >19911 •• ^*11ftC91 C¥l9^ 
195-19 *lf99^9 9U9 41Wl^ nil9 9|ftl 
<rC9m9‘l9I C#lCTll«m9f >|99n 91 

^*1191199 *lf99^Cf f9^C^9 91 *lfiwfw 
959 f >ii9l9i'B: «f«rlf^r®l Willi- 

WtWl 9^971 9lt^l 1^ Cft9 

f9P19 91 9l>rl9f9f fl9l1 '4599 


♦ «ll^9 feft9 >1^9¥11<t9, «19^9 ^9- 

9t«fl'3 
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cit^ ^nn ft!I wf4CT1 ^»iin 
^ft«w wi c^tnrtrwtwi fifwi 

•rJcsnr vtreiu *ftci 
ftlCII W 

^ 41 ift:«r¥t«r =111 ^titi i<- 
^f1 (Hybrid) ¥11ti >111 C#tC11- 
CltWI «U f^WI 
^ifsijT iti ^tiil f«i «im*ri 
M cwtc« ntl I 

C^ltrWtWI 1WJ 

fi, ifi 4l ^f^ 1^1- 

w fi, tf^ 

•rtn I ciftwtTwtcii nfti^ cw 
41^1 4tcitW5», ciiOr «rtitifJT «itff^ 
WlBWI I 

f«^{5 ^nttii wi cvtwi- 

cftCTi ^ f^ni 

^fkm dw ^11 ?[^flr^-4i im, 

4tl «f1[tf«1 C5fl5tC11- 

C4tCT1 >1^171^1 1C«11 CJIffWl- 

cftwi ftw 4rtit® itfW'i 

i<>ifi ?C»i «r4tf^i ^4« 

f^W 111 

f^icfifi ^ tr® 


^«.*if%i in if» 41 irt inf^i ift- 
1^1 iiftfSiii4i4fti«rtiNii infiifii 
4^ flfilFSI ftlW 1CU •ftxi i cw— 
cWntttftf itii, it«n i 

4| ititi wi^ iTtcii cffnti fi 43R- 
c¥tiii cvtntwtwi iro fif«i nftitii 
ifec® Itn I 4'5tC1 4f| Cltjll ff|ll ’Jif 
111 itiiftlci i<»ifi 

f ic« ntii, wl 4f |5 ii"^< irtitwi 

i?li-c»ttlli >?ll ^11 4| ^i-citU i^wipr 
»r<3< ntitiii 411 ifr w 

11, 411 i5®f ^wtr« fi*!tw irifi;! 

1 ?'® *ftcii iititifi iww; fw *14 *ffi- 
1^1 nv c!vtCTtc4twi iwr, ffi irtff^f 
^tcii ci^i «ml nftijv HI 
fwi 41^ cvtcitcftni iwf nfl- 
i^wi fw 5»^1 «ft?) 11 ^ 

4t nfll^Wi ItWI ^*11 fl^i fC1 4| 
151 iflcil C^C5 Itf 1,11 Iff 1 I 

fif«i 4»tn 4i^«t*f- 

lt®tl ®tl®l1T1 ¥t»l flfs® HC11 «|H^ ^ 
isfii 'jfii^i sgf 'itm cwii« *itl I 
W 'Utflll-cnilll 4*11 CICf 41^4 
»lil>Ilfl® ^ttll 4 4lflfH 4f^ 
4tflCl »1«1 I 





C^fWl ifti 4000 

<rth*w ▼t^tftfi I m 

fff4 «<W'® ¥«t« ntis 1 

Tff5rftf cfircfc^ cft5» 

^nti cs»ti cf!fc?"r sT*f- 

f 1 ^t4ti fsii f^f^*rr*T it?i fV gl 
»t« Tff^^hl n^r54 ( C*fC§ff5!lt*l ) 

fcn* 5-6 *ftti:»ni 5«i 

•ntitffl HTtfti g-fNit4)4l 5rts»l?rf^ 

tntw >T^<irf ^wcfar. «?2r5»! i 

fkmt^ ¥tw, nfi!^ w(%\ 

cw WM ifai ^vs 

'itn c^srf I giw 
tncf ^ facf 
gtCf ^»n 'g?f (Crust) I 

tinn, ir«i »<«• 

W9m f%f ^ ?aig-~ 

fim ^ c^u tf^rs s^tnw <«l ftfor 

*)t5l 'ftl¥ 5111 fwt4*lCTfl •fJl^l- 

fki\m cic^ f 11 ?nci c^, 

«if« 20 «if 100 %^V6\ m 

1* 1 f^l ^^fil 

an, 8»it«if 
I c^«i5i iv n'tigi 
fSfaitl CTO gtl ntaifiPF 

c5ti I c^nf im*i 

wm» gtf c^ c^^ 

toI 1 '•tit?t« ^ftf cwrfei M (A 
imi TO ^ m\ 'g-^WTOf 


5*i5tti csj%i 

ntii c»r, <1 tr^cTi ncft^p « 4 ti otcf 
c^ar^anr ^^-sts 

^tg4tf^¥ CfWTOl 

^t*r ¥^? «frt« ft<r7t55 |- 

ftwt^ cTOcifsT ^c»in¥, •wwtara 

(Core) ^HJltll 1500* 

C>l 1 ^CTOff ¥llf¥trgl TO •clsf^t^, 

!5Tlfil, C«f¥flt ¥| Cgt^C>ni TO 

««^¥t*r4tiI1 TO¥ C4^l 4 |toI 
^«jf ¥t«tf4¥, wu^ ^t*mf!itfl *ffi- 
TO ^t¥ ^4wtf^¥ Hm\ It?i ffgt 5nr I 
TO C^ ¥t4C*l »fl| JfTO g*IC6flt ncwi 
^<¥ I 

TO ^:w 9% !*f, 

5 rcn« nffl*It*f¥ ^W¥t^c»f gf« TO I 
f^¥ nitmn c¥<n CTO, ’jr«iit!rcki <4f TO»i 
Ftn TO TOTO TO 450 
¥l¥t¥ff¥l ffW C¥»:¥ C¥WI 

Ftcni nft^i f^?fr*tcTO, TO 
TO 20 *?¥ ^t5H ¥t|t¥Tfi|l TOxIftPR 
C5[ Wf5|¥, '4¥11 TOJ1 

cfwn « Ftc*n «ffw c^¥ 

¥¥t4^:| «ITO*W «rTO >1TO ¥tlfj8 
«i« TO gfi 'itn^itfi gfw TO 
nrf c’f c¥T5i *iwt<^ TOtk*! ff% TO 
^tTO TO fro FTOtm TO CTO nwti^ 
TO«S1 imTOI CfUftt^iTO- 


• TOreF ’I’ft’W I 
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5t*r « «t*r— 

r<nt^t >rcf ¥tw ▼«tii ¥C>i 

•nwwi n<rt<f ’BJ45 

^in—4 ii 3( r^«tw ¥«1 ^C»! 

f^art^’^n c*fti*l ¥nsf I 

’jpf^hlci Cl fiwi cf4c^ 

^ri, »f? «rtmf>P¥ Wf (Sp. gravity) 

<rti ftpn ftitftff I w »T*i« 

'8(tinfV^ -sflnFarti 
a «i!T 

«ltCnf¥¥ W'f «?twi 

’ll ¥tttfifti 

5U*rt *tft- 

si^if w s»i I f^wt41c?5 itwt, 

C^tJI 

•fwu< ’t^'5 1 cncf 8C^- 

«il*n ’fc? cir^fi c»fcf, c»T9f?i 

jrfita‘t’8: c»iti!i e n?t:< 

tiVi I oif iri ’it8«ii, ^^1- 

cJih^’fc'^s 9-5 ’itfji’tfii 
^t^c« 

^p6? 8ri I *17? iftc^ 

C^tfl '« f*t« 

^iftfncsfl *!iir 

ffW’S >itf» «ltfc«>, i 

Cfi *«l «i8*rfpfi »itftci[i 

*if»C¥ ^ttjt f fi »r?w«i fwci I 

«itff% a «ffr«i 

4«wte ICKl 

ff-wft’s ^irtj fiwicn 

^ifwa 553tfi ffciRcn ^ulnfm 
«fg« 5rst*f w ¥11 itii 
!^in¥ ¥W ffe*! 8?l¥ ¥C«11 CF^ Btl- 

nr?, c^ifjwfcit 
3 


WCI 

wit»»i cnr¥nf5r^ti 
nr? I ¥rticnlni ¥if^ nitniti ifti 
Pincitiftf iw 111 nc?i fn m 
nr?rf, <jrn?li fif^i ¥cn w ftti 
will nil itcn itr? iirwi nfwm 
nfii'ii nc^ 1 A nf^cirni ¥ti«if 
cnc¥ '• 

9i-i)i'»i fi<i ¥11 w far? I 

ntiiii^tci i«ii ?¥"ni¥ir¥i 
¥111*11 icirni Pii«fHfi¥ w, Sii 
«i¥ '«i^ L 11 fin ¥i¥ I ’iwi n(^ 
>« nffs nw cic¥ mtntii 1 cni P ¥ 
S ^initni c¥i*!itai ¥lli n«rtr«f« w fin 
5*ir« ntri, ffi L ¥if ¥di nwtr^i 
111 fici inr« ¥r¥i 1 ??¥iK 

'n¥j¥Cll «f¥f^ fl<Hrl C¥l»llt¥ P ¥ S 
^initnfi fimicii ?snri fi’Si ¥ir¥ 
^ticf I cir¥ cint cnn, 

nalfl'sfi nc¥nc¥*3c^f» ¥i¥ ^liinf?- 
cin cic*? sen 1 ffi 60 cnt¥ 80 
ficntfi^ti n¥^i¥ti 'sinm jtn ntii 
160 ffrnifilJtcii niciri ¥tfti nfirm 
it?:i5 ift¥, ifw« 950 ffritpj^fi n¥?tf¥tf 
¥ci itii 950 ficntritJtcii ni cnr¥ 
2900 fftnififeti n4i nf^cin artiti it?r¥ 
itcf I f^i 2900 ffcnifi^ti n«^ri ¥if- 
it»iti nf¥i:in liti. n^n iriitii ?- 
¥"ni '«ic¥i »if¥cirni <n¥i ¥Ji-itii arm 

"iH citni 111, nfi’^i ¥¥j¥m ni ?ti- 
nti f^nti lii-nff® i¥i 8 r¥ niw 
111 nficimi f?il5n^ mr¥ 

ncii null ¥iucimi cw--ni 
cpci fencii nrii nli 'll? (niJti'ii 60 
^ntft^ti), iiJi^ ¥mi iti ut^ 
(n^¥i 2900 fnrntli^) ¥ mrin 
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wti ^t*r ’inw'i, c¥W 

ifi «rntfini (Ras ) i R«r^f 

*nrt< «i^Tri ?cirf, 
‘iR'e Rill Rt ff| R®t4^ Jit-ntii i 



<41^ 

411J RlR (Discontinuity) Cl^fl IFfi^ 

fxnw I 4<(lfe R^Ot® |-Rwt^ anwtRR* 
C¥i 3itw Ri)il5 <i^Rwr^ uiiJiiti’fi 
KtlH nftfw I ^tlt^l fllfls RlR 

C141 mil I ^w$ 'ittRi ftvf '¥iar¥ i 
=1*11 fciii c¥.?R^h:¥ 
t¥t*ltl ¥H Cl ¥1^4 ««j5 

Rltw ¥111, Itl |W¥ 1 ?l^=5l 
«rtf 60 f¥l»llR^lt f'fl¥l lllj 

¥rtiR «I8 «t<t I ^nit^cn RiRi 
(Sial—r*!fi|¥l 'e ) 

¥ Rit^n Rnn (Sima-“f5|Ri¥i ¥ uNjci- 
Rntu^tiK)I ^fC¥ ^Rriwi. PiRi- 
¥¥, awt’apiRiti, n^MRfiti n caitRwtw 
nRiti ci^. iR¥ cartel ¥ uwjRpfitm 
nflltl¥¥¥ arif wjfvatl ami?, ¥ctllt< 
^ Rf '^c¥i RilS ®t*r 


¥iiif¥. cm—»Rmi ^*1111 ¥CT mn 

antRi? ¥t^f •fNi—«rti lo fVwtR^t 
^ I ¥¥l5 ¥¥1 !¥! «rtlt¥l I aiu»i 
=®*iiiin Rf aritR^ *tt¥i c?¥C¥ ntan 
iti m J R^i ¥*15 4t* 20 Ri»itR^ ^ 
—¥ ¥TtiRiit«rll5 nwii biiti 
¥tl aniBl* ills* ¥1* *lll¥ 

¥ cnRl®tW»t^* *1R*—aitf 30 
Rl¥tR5t« I mitll^tll f'IC¥ ¥tl1fl- 
R¥t* aJt^f el’ll It* I ¥tt#S *(t¥, i*l¥* 
afli 1-6 Ri»itR5tl* 1«¥*l atnr 95 ¥t«r 
¥tiiniR»i1, it?l^ *it*iR¥ R*ii I 

C¥tl C¥ll fRi[ ¥«11 ¥Hl¥l, rjRfi’ji 
cii¥ ita 40 Ri*itR5t« ^isl suit 
*iNt* ¥* I Rf *f-*fit<Rii*1 
lt*'ltl¥ ¥^*1¥ 11*1 ¥RR« ¥l*Hl I ¥t*4 
cn *¥* C*tl 1 R¥ •it^T* ¥* ¥t¥l¥ 

'f¥"*t4 ^*l¥* iRsilin ¥t*^T I 

¥t¥tR¥ ¥t*l'l¥lll¥ *lt%l 

¥11 ¥iiir*fnR* ¥f^i5f'll* 11 * iR¥ •it¥t 

¥tiaT C¥tll Cll¥ ? §-51* ^llMR^Sl 111' 
c¥i, 40 RiitR^t* i^*¥t* fnit* feftn 
Cll) f ll¥ ClltCl C¥tl 1R¥ Ri 1¥* cil I 
**l¥l C¥tl ¥t*ll Rtltll« fRw* 111 
5tin* iRltl 5tl It* ¥1^ ¥t*l ¥11 
' 511 '$* Rll 1R¥ *1* Itwt* ¥15 I 
'lllf* l\l5 *t*l¥ llt^l—¥|8 2900 
RiitRtt* 1^*¥1 il¥ Rf*! Riit« 
^-*lt*iR^ clt^ri* ii¥, ut^ii* *15 
¥tll §*fl* aC3FtlR5 ¥*, 3?ics ¥¥1^®- 
ltl¥t^¥*l ¥^ ¥1 *|5C¥ ¥Rri¥4, RR- 
¥1, Utl.llRfltl, ¥JtlRltl ¥ Cltfl *t¥l 
Ri¥i*¥ iiti<* iitm cm It* I ¥5 
¥*|5* ¥tllR¥ ¥¥* ¥t¥ltR¥ 4 C¥l¥ 5 I 
d*ti¥* f¥¥i** c¥(*t* 1® ^RiRa 
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icici I «•& ^1 cfi csn fw <if i*Ht« fwi»«41 

wf n^ti< iiftii mw! c«^tti-f^cfc*n ift 

«f5 C*lrt1, fi!t¥«! «ti\ Tli I 2900 c«tt¥ 5000 ffl*n- 

t:< ^«r« I ff 1 WtCW^ »IC«, *1^1 *4^^ ^tl f d*! I 

TO *rtwtif5if *itw ntf^ 

I ^tcnf ^•ii fci« L% »r'5ta'®t« fwcn citf ar^tiw i sarwtf ^tfli 

*!C? *TC<? CW '<^rncf ^H>lt<ll C^V9 4tl, *ltSiC^3 I 

cs^fji ^tc’is ^ti i stKCw «i«rw i 

’jfsfJt *ITO ^W'SI niJ^ ftwfl 

«CTO *l^t< I 4J>Hf IB TO Nearest 

«ff« f^(5(« to the Church, farthest from the God. 


*l W 

*C^ iJrttifJl, C*J f^«tf iinfl ^11 

^tfi *fc^ ui^ fesfc's 

nftf^.r^ I JT5iti»« c^t^i fbffMCfi «ri:its»*i« iw i 

TO ntW ^\ i oiBl eitTO C4tit rttn TO 

fHl CTO—CTO« Cft*^ 41 wti Wf 4^1^ 

^m^n^ C4 iff f«4l I ftM iftW8 4f ® fC4 I «4I 4fH 4^5 

^TOtf m «rw*t ntcJi i c4t*!. 4t«r, wtU, Rtun 

fro ciw «rl4rj[l 4tfi •it^cf^, fl;t4t>T <i4rf« mi 

4^ 41 j” Rllf41 ^*l1lfs 4ftl w^l I 

—C«r. Cl- TO1 ^t4f« -iJiCli ivill CTO Cf 14 CltWl 
Cft4 4<16T, 114114111 IMtl ief« 4r».;ffl1c1« C15r CW—ftll, IfRl, 
41 fic>i« iItoi to 4 Il.tli citn, ?l^ciit?1 cii'rttBi TOf-* 

ifim CTOI l^Cltcni f4C14 W- 1441 flTO* Cfl4 Itfflf 41 TOtlf4f 
lf« IfCll ffTO 1T4U11 ^4 *I411<« 41 C¥t4 ll^TOftffl 

11411 iri lt«tf4¥ ll444tltl¥ 1C4¥ 4tl4 llfll itTO^ 11 ^4 1C« 

44tll 4Jtfl ¥t4 1^ 41^ «14\ llfif 11511 eifiH ntHvi dllCIl ICTOJ ¥114- 
TOf¥¥l ¥¥1 lf^«141541 lt5f, TOlCl llCtl IW ^<,4 ^4t¥4 ui¥ 4TC¥ 



404 Wtil'S 

^ C8tW~W ff, 
ftfW? it^l=f«t wt« csitcf^ 

4I< C?f. «ltnt^ Ttl C¥t!I 

ftflil v«f *rt'«fi ^hr 5!i I g»R5Ri 
'«4trs! ^«l ^rt»rtRi «r«?i i 
^wtrn# ^^r»nf w*frf»t9 *iw. 
cn»f5i ^n»r? jiw ^*i- 

’irf'5^1 «f?«nw ^»i^far oit^ 

« ftff^«niw vtcti >T*itJr 

f t«*i '« fsff « «t^ir 

betcnoire (ftllJj 

n^«tf ftfifs cft? b^- 

citntf ca cslra 

ft, c^csf 

CfWj, 

«|<«| «Tr« cttf« 

cttt « ^Wt ctti C*fCt| ?c*1 

r^ff^nti ??¥•! •itt^t cf'Pt Ts^»itai f?5- 
^»ttt\ ftfn <^fapttt c?<ri cttt 
^nii B4wa cttw««f»itfl« fit titnv I 
f« w «rir^cf 

ftwittlf f41 ftt»^«c« *tw w- 
Wff I 

fff cf tjtft fjcttnif- 

ff—4J4 fttf^ t1 ff ^tt ti 

cftftt r ftwmtcjt «itt itfit- 

ftitt trl8<^tcf tftffti fit ctif 
ttM fiTf^ w ^r^ctf cih fti ttf I 
IsffMf »ittcti tfw« ’ilsttft «ft <jfi 
ftti '• CtltfCtH 

«ftfn ftr«, tic®#? (1952), asct^ 

(1953), iftrTt (1954), c-i^) « 

(1957), '« ffW (1957), 

(l99S^en5 ’tcttif(»r«f 


i23-!t4.7f 

wtitf ^*14 fk^ TOI >|4»lf «- 

«tct ^Vr» fnci cf, fw: wft^rttft 
^tRt^ <wtttin A 
f5f1 fn I A ttfif fl5 
ft^ fi t« fftim tfi^ fctcf I 

«ftf'® cfttnJicff 

frti f5i:tf« ffltftt ti ffitftt»iYi cftf 
*tfH^w^s «iiftfff tntflfw- 
tl6i s^cftcft wi ftmtts: witftt® 
car^i)^ Bfcttif |»iftfst tfUft?) «rrri¥ 
ttftlftf ttfC¥t ¥t«f ¥14 I fff : 
f¥l fff C¥If ftf4 tjtftrt¥ 

ilffvt 4J<1S1 4?ftf%¥¥tCt 44lf^¥ ffttt 
f4l5 >!4sftJrl¥«tn ft ft! 
ftftt « tJtnf ¥f«¥4 fif 4r*f- 

®l4*irt*i cftttfi? «»tf® fr«i cflilifctf 
ttC4 'fff5 4tfttftf *|fK rt;»?¥ ft I C«ftl54 
W*rf 41 BTifttf tllf wn ¥4t^ fl4 
I < 11 ^ 4t»|ttft¥ *IfK^ *lf4in« «ftff ¥ 
'trtftf fBltCfhflf *lfil5t1»!¥ ¥ 

¥C4 «5?|lt '^ffftl f|^-f «f1 ¥141 

g¥^ft4 ¥^C4f t fewW¥ ff¥tC4 a»^ C^ltfe- 
CtIW4 >lt4l<j4 ¥41 flW 4f C4C¥^ 
«l4tfl¥ ¥ ftff® I ¥tft¥t¥ CWttif ¥ 
<4¥® (1954) ftftWt fen4 4H¥ N\¥1 
¥14 «r4t4 fttlft C4. C¥l4 C¥t4 >1414 
C4t4 4ff¥C¥ar C4l¥¥ fe4*ftf 

f¥t1 W1 ff ^4 C4tn, ¥t4l, tffjl, 
fl’^Cflt’Tr Ctapf^fef «l¥f¥ dtlff <¥W, 
C44tt4 Bt^« Cftt «rt4f4¥ tjtft ¥ fflf- 
tfff *lf«4^4 Itftfe trH¥ ft 4tC¥, ¥1 
Wf*. ¥fe 4fffCf« CfCffe fe\¥l ff I 
flffftf ¥H4f4 C¥W4 feWtftl C4 
C¥t4 «f¥t4 Pl^ft4 ^¥tl¥ 

4f4tU4 <1¥lttft« ¥<4l <r¥f¥S feCff 
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^^1970] 


fii c%r9 •ftci c4, gn- 

ffsii '« 

HU »ri4I W1 

>14 f4W4 i|t^- 

49nr (Spinal corJ) 

4W 4Hf|« "nt^C^I- 

•fjWftf >r?cfi w Tm «r4tf^« m 
>|^C4f54 WHlfiltf 4<tTtCsr >fa4«tf 
fH I r4r44 ^vi 41 cf ar nfflc-ica c»il 
>fCf®«f*lt^ 4tt4>r «»!t«ft'5 

fwi A ■‘mtiffl^ g»i^ff4«w 

4ff|l H I 

Ht4tfl «lf8|8 >}Cf 

«r«l’^»tC4 sff^l 4CTIH '5tC4t>^*r4r flfa- 
fanfw 4f ^C4\f»i^ ^nt4t4i wm «i^ 
4l^C4lt'?t g'lfftaft'® ftc«l4 


Si^ 




V.y‘ 


FWRFTt^<I 


UK fill 


^4pif «r?f^, c>r44~'<44>?t4, fenn, 
^nW41 ?jl^s »JlT*lt41l>T« f4r-|^ 

cfarcf llc^irf' 1 « 4t4f4 fHI C4fa?l4 

4|t4tl I»l^r44 >l^f4*fc>f4 >lf"lf»4 
^lWtt¥ f44f.4^ ft! g*ltr4l C4r4Cf 
ilOII »a>|f4'etC4| ^ H 
f44l4r i 4t4r»l^ 

CH?N »44^ «tC>tff l^lf^r^l 1 

^4f«'nri ittf^ 

4^414^* (14^ fl® fil4j) I 


244 ftl3f iint% C4lf 4r4!W«»»tt^ 
g*l^f44 >|4l4ir4*«t4tH4 >l«t4J >lf»44Cf 
faf3i« f«l 4niHI 5<(2(tlC4W4 f ^tC4 
>1 W!l-ir4t«f 4rtlj5f4 4t4It4 f f nt4 
¥r44ffti 4:4T f4firl <«« «iti 

^^54*4 Vt?! 4 4tt4 4tf <444 C>r4t4 C4Cf 
C>It«f1 ^44'»lt4\ 4t4 4 4 nt4 ’^rtr41-4lt»«- 
f4¥ n4tC4 4jt4t4tC>f <«44 

4f4C4C4 f4tfetl4 f4<i% 4 41154 ^44^^ 
HI <4^ 4 ’114 C4t4^ >!4C^44-«l4t^ >tl4«- 
>f^4 4i*f I’lf*'® H4 g»l^f45« rifti® H I 
r4t'l4 <«? 'SCI ’4t?t’4tf^«t54 
4fa« 4C4 «tl 'BrS)4»«N ® H4l"| ^4f- 
«tC4 C44tC4l H4« I 

rBr4^4U*!t54!—C4<Jt4 41, ^4f44 >|44t4- 
45 « 4;«-4rai4l 4t4l 

4«l‘ia f<>j|tr4i4f4 fa at4544 4t4rc>I 4r»:4’!« 

4C4 41441 44ir5^ 4 '>44tf4« ^4144 

«t44 Wil'4h44f4?ft44 4flt*ic4 «II4tft^ 

4C4 fbf%«s>ll4«4 44t>(4 tt?l 4<f5^t44 
CWC'lif Cal^IVff 4C4I f4t«r r4Wl 

fbr<|i«>>T1 444tfl «f4'I«l C41 «l4»l»tC4^f 

C441 4t4 I atgJitif 4114^4 «l4'bin«f 

^49 <*? 919 4C4^ 4tin I Iff 

C4 41^ <44 4r44tC4 C4l<!l 9 Mtl44 

(4 4>9'1 9 C4t5Ht4 4r4'ff8 C>r '949t4 
>!£» bnr4C44» fbr4<.>|¥4ftai4l| >l>IJ4f 
4rfl64 9U9.1 «fr4f >im 9t4ti4f4fitt 
9 fbr4F<.>rC94 4tflt« <«| <44> 

4f«fj(fH ^C4 4tCfl <4> «rft« 

'e’J'44 f4r4l4l4 94t4 4I44[t4 C4 

f4H9 9 f44t4C44 4fl44^, '»! <«^ 
^rWtWl C4C9 4459^ 994144 441 4tC4 I 
£44? 41^ 4jrf4 41^54414^, £414^ 94 f4«|- 



40S 


mt^ « 123-r H 7^ Wit 


mw nir^c« ^fi'S ^rtfw 
wi c^ «t^jh9f '« 

^tc’® »it»TC^[« ’ir^¥tt I 

c>nsiwt*rj c^ w 
« ^tcffl »iw 

cf «c3Fr«vr-(«tf^^ 
vtpic#, c9tc*i«tirt^ 

«iit^{c«ftf»i^ ^t^csttirrst^®. tf^cnc*'jftf‘i*f 


(1) mf9f ^•itcfVi'i 

fW CTflll (2) g»lfPfl 

si^WTSf-W 
fsil® ¥«1 I 

2 ^^ f65i wj for^ c^, 

^c^car 

«l^5 §C^5!5^1- 





2^^ fR 

^t^c5t:3PNt^, (c^fwH ’ll 

^ciwr^tm I w*i- 

«fcitc»ti Ht’tjj’i ‘•’ 1 ^ ^9 c9imi 

aiHWf *iiF4 '^^w f«i iti. i*ifU «if«citw =»i9i 
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•tn ’ftii ^nn- 

fci w ^fw¥tir vii 

car ^flf^ »flVf^tw 

arcf 

w ’iinti 

^fl| «lft5! ^ff 

ff'Itl’i ^1 'efnn& 

'•^«(«f5n ^«lfef6P®| ftf 

fr^«: cf^cf ’n:?« 

<riPi« sn f^nJlis ^ i 

4| «itnt« r^5tw «T»rf 
«tfsw m ^ta'f 'iic’ftii 

'eic^ffl %H\ ^;§ci[« 
lJt»lt»TtPl« ^f<i^ 

>R»t C^tl»m 

f'eiti g*i^r5? 5ifx^ «rt^lci i 
I CT afwl Orff 4r«ri?iH 

I c4c^ 4^t« 

c^, r5r4^»rf« ^¥*1 «r^it-it« c¥rii 

«cn TR »i-»tc#« 

«it^ I mmiBi 

c¥car c«rtr>i¥trif5», cw^iiU^t csfUi^h?- 
'8^‘(®fijfl ^n^tcfl «(«jtr-ti 
w *rr«mrii 

f5ff^’^-nlf^^ c¥Tjj gai^Pi- 

«rrwt'i-¥>j¥tfl ^ f¥f «r«it^«: 
f^r?s 

fen* f*fe*^ni r*hf*in- 

ft¥¥ «f*«fii *t*tn^fet*l^:®c*f* 
¥l4f¥w I ¥tciffe ntl(«n- 
c^^tffen, «tfewtnf«*. 
r*hftn-t^ «?t:*i *j*ftc* »!¥¥*: ^- 


ftn «tr«j*twi cFi* n*^ ftitn^ntf^pswi 
»mt*ft1fe «r*nii i ▼cn cftn 

*11 5 '«*t^ «fn3?c*i *Jtntt* 

t5^t«nr« **«**^«*rTri wfin* nt*!- 
f^<r*i'* «Ti«n* r*i>t*ntcn¥ i 

^t^t* ¥5*¥¥fn f*tn* ft4tfs« 

6^c*tcn* Wai (Topical 
or local) « ailt^l*! (Systemic) niffec« 
ft»^¥^n^wnc¥* *tffeiti ¥jl»- 

c¥tcl*c*c®* <jn*t*« 'BfHtffeftqp W' 
?t?f I f¥f **n* gnfPi arnnen* 
>!K¥®1 vrj¥: srf* erffe- 

c**w* ftitni-ncn nf**icn# fen* nwi 
r*fefl*ilni ¥tc«ife 'fln* cwiJt ^twtsj 
n^r®* *f*t *j*9« chm nfif «r?tf-nf«f 
5 i4fl 4jr«t^itt¥ ntn* f *rs n¥* m ^*, 
«t*cn ^n^fSi* ^51 »i ftt»n cfcai« Ren* 
■®t^n4*i^f *1 'ofintn* nfi*^*( ntR® ¥*t® 
nufl HI I 

^se* 4)^ 'ntenfRi cnc¥ ««fei -ni 
¥«i *rcn cn, *jtR* i|t<f 
fBff^ni* m9 4m«jn-n1if t*tnrH<i, 
^f* ¥t*i n-nff® *n(*n « 

nfflint* nentng** ’^**rfif 4c*ftn* cnVfv- 
fai 'stens <rc*icn« n* (¥*t«jfc* 
Rpitfnin nni¥ nRtn* wm i f tcirl 
f<^fffe¥* «rstt** *t*i eritf*# *t* *1 
n miff?® *£* HR^tc** nni»«^t 

*1f«*'* ¥f«f*«iRt* ¥nn« *1 ^^*firnt*t 
HtRtnrf «if8f^t%n «lj:« 

*n^tc« «i5t3f unsife ** 

Hi,fen*f ¥R*it« Rff^nt* wntni nn« 
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ijCT I <11^ srsi^^i «rtct ftt-rtw fiff^>Tnw niM « Jitttv 

3itwf 'Sf<i crt^ ^ al% ^«nf *fwl 
ww c^Fiai 5^wt:n9 ^n^;# fw- ?tf^f 


cWfcsrJ Ft^j^ Tl >rt^8f 


<t»itff *!'»« c^rt^rtcwi 

^•r^R ?fii ¥^i fTf »rf?!Wf 

n^tf? *wn «ftcw «fRt«f^oi 

'91 ^1 >(t^»r ?f%it mw «f3Wi 

*r9*it»R ¥irii '^1 «rm«r5j «Jtrii 
C?W n^JC^ #t51 

ff« 

•Iff® wi*i ’?««[? oi^fcsn’jts I 
Cltt^ttWI fenfJB* ’TRft'lB #t6l ^t»rc^ 
>Itlw«r (Silage) HI*! I R «lt'ltR »iT^c»i«r 
f «1 Vi ^•11 ntiwi (Silo) I 
«irttr^i c?t5 ntfli firc^t3Fii*(^ c<ri- 

<riw «1 V al ; VW *f9- 

•fRJT fa nc^ I 

nir®c« ftf*! «^afl ^t5i 'it’i fa 
fft»! >!^w 

CT^ai wi ^^ta ^Tafflf'5 ^tsi 

nVf *1(^*1 atftaf <ftf ^artf fttf i 
tfigf nffluta 

«t*i ff I orH «rfR^: 
afnitf, (Oat), cwtitf, ^1 '® 15 

ncf ^naf^i 
fTlSart^f '^tc*r c4tl5afl«tit itfti 

*gr¥ il. wrtti. ^1 lisjtffi *irf ftPia 
ffl I >ltlc»l¥ r« 9V9 

ftin fl>f ftfi fiftf I TTfcsj-i ^ft*r 


n\m ’aat^ si1 ftfti ¥1 
^®fir^ niw I f«a «j¥ti 

f*rfl ft5c«t Jititwi %*fat% 
ff, ¥1 f»!i fr*!i I 


^toif ftf 

f t^ftf fff 

Jltftfl W 

afnfH 

60-65 „ 

f>rtf 

¥f^tf 


65-75” 

Tfftf V <f¥- 
f¥# ^fftf 


65-70 • 

n 

Cftftf 

80-90* 



Jiff 

Jit^cfi cffta w»i ¥fftf 

srstRi c^t *v ^1 ¥tfntf 6-9 ^ 
ffc¥ fw I ^c9i 

*rtf 1 fai ffftf I ‘ff nr^ r«¥n 
ftt¥ fllWf ¥*l ffTi fl ntifi ¥t 
^11^ ftl5 CfTf ¥¥¥: 11-2 0 ITf 
ffi wfftf I «t¥, §R«tf >rfjf 
«Jtff €Jtl trt f¥f1 fff tf I fflfl 
mtCTtcf fHfe mlail fwi ¥it¥i afftf 
ftffi ffw ^itlwtrs *ittcf¥ ^fi fn 
’Tif i cffST—Ci) >rtti»Ji—ftiN 


RW*l CBcWlftft fl¥W, fPlftfl-37 
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1970 ) ^ mwm 


6/7 *rtf1 ?iri ft, (2) 
>rt^—4r5 ^ 4\tf m «fiwi 
¥1:^ fl. (3) (Tower 

silo) ¥ti ^ I 

'rtt>nr •fif¥—«iti>ni 

i¥tr»ii ¥r^¥tf c¥i^ l-H' ¥t¥tw 
fsrr^ fr4i ¥i*nr cft^ citfe 4iti5 ^rn 
ifr^ 4wr ¥^si¥tr^ ftfiiti to fTc^ 
Pft¥t« ff¥^ ^* 10 ? f«rt¥ ¥tC¥ I cit)» 
^1 ¥C^« aiticnw ¥11 ¥tll ftf 
¥t:¥ >f^l¥«l ¥t¥ ¥1 ^1 li:»I 3!T^C»1l¥l 
¥l¥«ttl^ s»l 11 I C5lfe ¥C1 ^t»| ¥lfei:¥ 
^l¥tl Itcn Itll 

iti I 'flU'fi <1111 ♦r9t¥ *fii ^ti 

C¥l% 4t¥ltC¥ 1111 ife lltl 
¥1 4tt¥l <lf31 *11 Ittll flC¥ 
¥t»i¥tci ni fiti itf^ri fic¥ 11, 
i^fei >rei it¥t>i cifiii iti I ¥ti‘i 
tol Cl^ lt«t*r ltl>C»1 r<f¥I 4l¥tl 
¥3ti:¥l ife iti iti I 

¥n ¥ci ftftn ^fi¥3¥ti ni 
¥i*fi¥ 2-21 fi» ^ ¥ci ci:*i f?:¥ n i 
¥1*11 ¥^C11 ^'5 4 |f¥ % ¥C1 flfin 
to ¥¥ ^ ^ntitiB c»i:*i fir<s 111 »rij5 
4/5 fini nul itr^T ¥f® ¥it 1 
¥ci¥ fii *ni ittn it*T 1P1 (9fc«i itiSi 
¥t^ C141 ltl( ¥| ¥tfe»I«fi| ¥t?fltl5 
to i¥ ¥n ffC¥ n, to it«ii 11 
tw Jft¥ 11 *11711 »lt^l <6*11 It^fl 
C¥«11 ¥t¥ ; ¥tl1 ¥tli:»! #1 ¥W >rt|i:¥¥ 

li 17¥ ntTl 11 I wni ltlw¥ 

cin7¥ citit^t itsi, fi¥l 11711 
¥ttc»!¥ nt? mi\ Itsi ¥ lt¥tni I 
¥t 11711 itow C17¥ ¥¥ «r¥tl T^f 
flif¥ ¥11 70-80 to itl lt^C17W 
4 


*lftl¥ 111 ¥llt71 itow 

C¥7¥ cil ¥71 ¥1711 to ¥t«1 

¥71 Cl?7¥ fW7¥ 11 1 

¥f¥l *11 ir^l¥ Itcil C¥tl¥ft 
¥¥ 1171 ¥tl-«f¥n fl7¥ ¥tl« ¥71 ¥1^ 
^1 ¥t¥t¥ff¥ ¥fW7¥l Cll ¥ ¥t4l ®t^C 11 - 
Wtl¥ Ifl^rn ¥711 *?t5 l*iMl ITU 
¥t¥tfl¥¥t71 11 ¥ ¥|firc¥l ifll^*^ H 
¥1^ ¥7¥ C¥tl llt¥ ifl *ftl HI ¥tl1 
¥flC¥l lt¥1 lltl lt¥7¥ 1171 H I ¥l 
111 ! ¥11 «r¥«¥tl\ lllftflltlf*! (Acid 
forming bacteria) ^ Hll¥tfl¥¥t71 
lto7¥ ift C171 lt7¥l 1-fll 171 
fiffl drill lto7¥l 171 ¥71¥ flflU 
lltfilftll lltl I ¥l UtfIfiltlfl 
lto7¥ll'^lt7¥ C¥7¥ 4ltl¥; ITtffSl 
^tfi®, ¥^jtfil 8 ¥ iritfi® ¥ ¥riti7¥tii 
^¥fi .¥71 I ¥^ ¥Jtfl««fl t5^ «t71twi1l, 
11 ¥f C¥tl ¥ 11111^1 IJtfiniltl ifl 
ITtri ¥71 ¥^\ ¥71 ltl7*1W 151 ¥ 1 ^ 1 * 
11 I 111 ¥ltfl¥ ^ifl 11, 

¥11 fermentation ii n ¥i^ *171 ¥11 

nr 171 111 I ii¥ti 11 ]j¥ 7 i^ 

11^71711 ll¥¥1tl'T*1 ¥rcsrifiri •If® 

I’tlll lt7¥ I iff 1171 ¥711 iftltl Cl*ll 
117¥, ¥tl71 fermentation l^'fl 
11 / ¥7¥ IJtlfSl 11 ¥ltfll5¥ ¥Ilfl7¥l 

ito^ fil^ 1 fi¥ irlPr® is«.ii 11 , II 

lrt717¥l lt¥¥l1l^ li ¥71 I ¥^ 1171 
ltot7¥ 100’ ¥1. ¥f*f l^ltl 11711 
ll711 C2rt{5711 ¥1111l7»f¥ ^ifll 

*ifilit7i n, ¥n¥ «rftv Hi- 
¥1111^ ^ 1 ^ lt7¥ I 

ItlTlTWl C«firiftl—(l) irfll lip 

71¥4\ Cf 17¥ II 5 1711 
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i#ti ^»irf 113* n 
'sfrn ^rerfi ff« «#l «»«*« >rt^- 

f ?ii w I 

(2) ^t«1 c^fi^ >Jt^«f— 

«rl ^t»rc¥ fror 

^^fi vt I 80*404* 

▼1. 'Jti*! b®r« ^11 «iTtftl84F iijtf>i® 

4^iitsr ^i»! iji| nt'Sil fli I 

(3) *r5«f -rtw JTtlw—«f«in >rtt- 

^ C4r¥ i 

'ftsrn ft! ^ 

(®n® III >i^if jw? <«l 

iit^4i\f I wi? 
itw 4tcf sn i 

(4) c?(«5^ 

UMi ®'ti»t irntwi c¥i:^ 

>r«¥*i W91 III '¥jtf5r® ^ifsi 

4tr¥ oil =5f¥tc»rt 4®^®' i 

(5) it«ttfsi ’rrtwtr® 

|fr¥ dc® feic® *ftci sfl i 
latf Wl*! ’Tf^WW !li 14 I 

^n f¥!it«ti «fll »ittc»!«r VII 

tut® ^iiCTtf^itii Iff nm 

f tlwf 4t«itw ^5ntn If I 

(6) <«. f tt. ff. >fth»if--«r«rNf: f^- 
fitw hft ¥fi If I fticiitn ft*r 

ffftf nf If »rt¥fHfff fi ft^- 
CftrjFtff^ 'WTtfl® ^Pllf fk® If I fw 
Cl c¥tH «¥tf fTtflfim fi ff t¥ if% cncf 
•rttf 511 1 

jftltffff® ^ntrff Iff I 41 ftf- 
f 1 tl#f ¥Cf ftrff fffff 4f^ 


fftfi f?f ftPfi 

fim mtmw ifff ifWfsi-i f 
f® 4tc¥ I filw» If ftrw▼ I ffttf 
•r® Iff Non-legume ftl- 

sni aril ¥if ®if 4iif cftiiifi cm 
cifi 41 iiif itiwf cm Nft^l 
ftlfffl Ittwcff ^ff fl (Organic 
acid) fItfi^ Iff ff® ft! H I ftf*f ^ 
finiK iffItCff fif ^®ft 

If I 4f1 ll^ftf Ift 4| I fUtf It® 
fiitci untf ¥Cf I it^ciw ijiftcf fin 
iiftm ifii ®tftfi it^m 
f fff ftff III iim 111 fiitu 

nticif initf m n i i iti fiitu 
ftlcif i4ii fmnw feitif fiff® ffi 
fefi®, fifii iiwn iiflif toi ftii 111 
feii® itif I witm Iff 11 ftitni ftliif 
ntfi 111® cii® cf«fl f ffs® I fiIfNi 
iffitii itlii® f^i iitfi Ilf iti- 
®tPl¥tf citl ¥fi ^ft®— 
ff 1®^ It^ ^?fi¥ 25-35 Itli 

ffltl (Heifer) , 15-20 * 

Iff • 30-50 ^ 

Itif . 2 . 

• ft^lH ^if^ii—l. if® ¥1 IfCf 
ifin Cl c¥t5T 1^ fim®: i^f® It rffw 
4|8 tails ncn fitifl Iti i 2. imtft 
fill® n, III® if® itisri I® ^®fl Iff 
®ti®® ¥11 111 I 3. fif^ 

itntiftf III 11 «ri® ¥11 nil, 
®ii if® mil itiwi ¥11 m I 
4. fifli lltltl II 1^ 11 itwtf 
itlni ftitu i^w ¥11 m I 



firanl^ 

ifCTtWf ftttir* 


•ftmtnftf fiwthsi irncw r<F5f*f^ 

«f5tfl« citlJ *1^^? 

C^. fiilTttsft Critical 

'•w dHscf rpttf* 

^^*rt»rw fri 
>ft«rtf*i 

c^ntc« cnwft*! PRi «ftPr 
itc^f <1’^^ 

Wl ^tltl 

c^tf—«fl>R fr, >lt<lt«*l lt!|- 

WUV9 

Critical ? 

fwrtl# new 

•tftfp'ii f^c-i< cm 

f^fiFii fcf ^tcf, »c^ cn^ fic-ri 
wt*Tf r«Ji%fl ^c*i <rrt w«ii 

c^t« nfw I cm ft»itipff f^fMi ^ 

fW ^^KsTl fj, IJW C>I^ttf 
fnjt^i ^*11 p I ^\^ ^^^ cvtsi 

¥im, nu^nwttcf ciiw ij<T< 5< «i 
m mwi m 'Btner^f cm 
f•rtifi'» m ftew •itntc^i w fit 
ww mftcf fiiiiiti 

^1 ftijt^ ^•n n I mm smnf^w 
ftfinti w»im wvi ^itntii»i 

^ uri ftfmfi 

wc^f cf^i ftew^ *ft«tlftf fiijtls 
¥1CW c^*R wfwi nwK-f^iiT^t* 
wntwsf, weitwsr wftw tff41itc«« i 
wwf «rt<itft*!fi *ii^« wl^tw?r cfci 


f^im wtcif newt* wc« Hfi 

fwtf mf ftiTtlfi '•IS «t^t- 
*ftPlMr<f *fWft cwtw (BARC) I 
Wti M f^fwi 

wcf <r<»i m- 

mftf fiijtISfli <•« 

•«! 380 c»{nt«^t^ I «•• *rM irti 
«f®f*f nt'f* (fltf wt^r)«’f*i*tf«(•tartw) 
fliitl« ®tw wfw 

m c’ttn I f few mflr^ ex nt««iti- 

fxf ifvc® c^x '•fxci extf. '•c® cf tx xewtE 
cx^i » 

W C®t CX«l ®fflC®X finrt^C« ¥X11 '•X4 
XfWtftfltC^^ WX WteX CXi ^wtf^w 
Xxxfl CXC¥ f¥®tcx '«® 45® »lfw ^<XX 
Xtwr V XXW ‘•ffel fXXtC’H XtXftXJ 
■•> srsa ifv xxcxi cxtl?t?!S -xxIB xfixi xxi 
ext® ntc« I nflxlt-cxaplt^fl ft®tWX (Fission) 
xxt¥ 5“'XxSl XSItiV xxtf wtxtcxx 

•T«11 WtXX ft! xttx I '•xjB 

iftxx (U-235) cxwtxtw xlxnft fii^Scxf 
XfXl Wtxf® ¥iw U-235-4i CX^X 
V^cn (Ba**‘ Kr*>) C®tf XtX 

••x^ xif new cxftti wttx r®xlB I 
'•^ ®twtxx m ex *itv xtxii xfx (^flx- 
ItScxi cxcxxixficxx ®txfi 

^t¥tl AE= Amc* ), ®t« xf«M WtX 200 
fxfrix lfxx|4 cut^ 200xl'6x 

♦nxtx-fxwfx f^®fn, fx^ wffxi? xtxw, 
¥^ft®l—53 
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10’* H 3-2xlO‘*nKf Cft^ (CW U-235) 

^tWtnTTlgtfl *r\^ (Avogadro CfrftHCf ^Pf 

number) fhtl «1 VSl ft¥. W ifFt’l Wf.f, <5? *rwtr<fl f-wfin CiCf 

cHVf <ft« ifvi nftsff f<rti fii ffj ’’S^ ^ ^ i 

1*93x10®°’Ht’f I 5H. «tct 

u-235 c5f«ii ^tf, m «tw:f «tt« * 1 ^ «ftc*f <ftt*r «r^cf ¥t« i 
•TCSF^C=«^«fti821x W11 «ftl 99*3 

10* ° iiK «rrt 2 X 10 ' ° ffJt'iyt f u * • * «rtlt»rtii?t*f, 07 «t<r 

oj^ ^tn, 20,000 {5. u|if. fe. f^CTPtFlfr?! U*®*i U**" ^tlPIl- 

*?(i «rn I c5tcn« wNl 

c^r^funcf c^, fl5Ttk« u®**-4? ^-nfr w 

W ffWtaritJI 0*235-49 f^'StSFH 'StI C9 >f9 U*®®-C9f ¥C9. cn- 

9l5cfC9 *(1491 9t9, ^t9 nflHtf '•P'Cf U®®® 4:9 C91f 49^ 49| ¥C»I 

4rrt 2500 fejf ¥W1 C*ft?r9t9 ¥C»I I<*1S U*®*-49C¥a?t9nf99f®« C¥^f- 

f9«IVi^9 C9C69fC99 9191 4^ C99 (Pu**°) i?9 I 4«U9 91 C¥t9 

¥tn ^9.nJI fC¥, ¥t9 8FC¥ f ¥ ari^-«1 'BI9»199 '»tC9 f49]t^C99 919J f9^$9 9^ 91^ 9t¥W 

«rt9t¥9, 'vSl C9t9 99 ¥l^C4 '5lf9 C9*J f9f#9t C9r9 C9t® *ftt9 I ^*19 nt¥, 9f9 >19 
C9t9rt9tfl firr9r¥9 C9|| 499 9C*rt ®tc*n (49^1 U®®* Cf!5ft9 «f¥C»1 ’tC? 

¥911 C9 U-233“C¥ 4f 9 «t*f 2'5|S f9fe|9 nf«91 9t9 ) r9f#9t9 4199 

•ItWI 9t9, C»||B «ltJlC»l ffl ^119199 n9t< ¥C9, ^t9 •59<*|-4f#9t9 9t9 af9tn« 499 
99, C9l5 t«¥fj|9 ♦f'fK 49^ «t9 f94¥ 499 4fl?1 *l<fC9 419 f 1^19 C9, 999 ^99 4f^ 

¥¥¥«fil 9ftr ¥tCli, 91 9t99Cf C9t94r¥ 91 fils'® f9£TPl99 9^1® ¥9«9 99 I f9f^1 
•lilt ¥W C91 1 499 f9ni99 ¥91 £¥£9 r9C9 919t9 9l®9l 9l f9^t9 ¥C*I f9t’¥f99 ifel— 
¥t¥ ¥11 C9 ¥® ¥^9, ¥1 »I¥£¥^ ¥?9t9 C¥t9fet^ fil¥«*fC¥ fif^Ttf"!^ 991 419 
^91 9t9 i ¥^?f99l ^9 ¥W 499 4®fel ¥9lt9 flfaWl 

fllJttcil Critical ¥91tl lltltlifl €¥9 Btltlll «l£lt«R, 999 4ffel C¥ar^9 C¥tf 
¥M9’a;1'| C9t9 ¥1 'll »r^9tirfc£¥ fltl C¥9»!9tl ¥¥ 4¥ltC¥| ¥t¥£¥ nt9t9I 
f9C¥9 ®¥9 r«fC9| fifstl ¥11 IClfll 1 ftl 49Vfl9jtlci 4| fini ¥91tl 9l9 
4¥|5 U-235 C¥¥)C91 f9®t¥£91 ¥£¥ C?®!! 9[£9£¥ Critical ¥9111 fllJtl£H 9£9J 

f9^|C91 9t9t£9T ifl ¥t« 4¥|8 *fl9f!l: 999 41^ U*®‘-41 C¥a?l9 f»£¥ iCf 4£¥1 
Cf^£91 f9¥r¥9 'l^t£9l 919 ^9, ’31 cB£l ¥9 9^9 C¥tft9£¥ 3t¥£3 9t9t9T ¥11, , 
¥t911 if® fl9ltlc«9 9£9r 4¥ lf9^l3i*| 399¥tl ¥9lt£¥ Sub-critical 49^ 999 4¥t- 

•Jlil'filf#!! (Self-sustaining chain reac- f9¥ 959 C¥¥^9£¥ '»l¥£3 lt9t9J ¥£1, ¥99 
tion) «lf¥^®¥£9£¥ 49^ fl9Ttllj5« Critical 3t£¥ Supercritical ¥911 991 91 1 *ftl- 
141X1 ¥W C^\£6£ll ¥t£9l 991 9£9Xi C9, itlfll filJlIff Sub-critical ® Super- 
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critical i4?Wl 

irin fi, ^ 41 fw ftiTt^i st^ f4ti *14 

4t4i 4f4 fanrm 4tif \ 

ntwtifw fnittcn fttni 
Vi « ^filj«fi 
wi<i it4H*r»rt4 w«: 
ifiH W%ik fllitfl C4C¥ ^ 

fwfififvi 

¥Wfr«tit4iftWl WII I 

wtit^4 4WT f«Jt^n C4^ 

4T4ftl ill If, i1 fCil itltll ^^Clf4It4, 
IHWJ U**‘ VicitcfetilS i«f 11072 
iti 4^ itcii iff?i ciiPi u®*® 

i^, ci^ ii ^^i« 
ici incite i 

(Pu***) ISciflltlH i|*ri ii!8 ^t^- 
ciU^n U**®-cf'« ftitw iinti 

ill (ici itii I nturtnfii fiiitici 
iit?i itn if f^ii ficii nwtt<i 4®tci- 
H ciifii <rit4 itw icii f4§$c4i if® 
flin ill I aiJtiTll?, iTltll Hi, ill^ ii 
(D,0) iiii cififiiTi^ ii 4®rci^cn 
itw ici itci I ftfJtlcii ^liti -nets 

®twi i# <«ti itii itiiti iti 

iti,CO, (it44 He (f^fi- 

Itl) VW itltll Wi lllftl ill Itl 
itlil Citlftllttl il’T? (Homogene¬ 
ous), 41 ifilii (Heterogeneous), il 
fi^l iltl ®tl 4C1I ^ifr® i 
iittifciii lii I ititiii; D,0 (iti^ ii) 
iff litlifei flIfti ilif ill. ill fiiii^il 
iiifl il ii^ utit^ii itiii aril fiitii 
iTifti ill ciii itii I ititii iUtit^^ii 
114 littl^l fiitll IJlitl in 11, ill 
iiiti^ci i^i miti itn 11 il*. 


mil ijiil Cl il fiijttii i^iti itci, 
ciiPni wi^ fiijlli lit n I 

U*®*-ii ifiiti itt it^i 
41 Ci4, 'itltlll Cf li il cii iitl itll 1 

ci itcifi i^iti4 Cl »tii iTiitfii 
fifii® itiitifii ifvi ijiitfl cii^ 
Itltf, i^4i CitfiCli> flt-IlCWl 1C®— 

iitci wc® itici «rt*tt>ri iifi iicii 
icu fitii itfii ^^urmin 111 ^t'?tci 
nti if? ClCi iflli flfill iJ41 ^§ci- 
ftitcii fi^i ifiitm iiic®ci| 

flifltll 481 484 itit^ll fill fill 
illl4I ill 4C1J ^515 itltllw 4tl 
(Pu‘“® ii^ u®*®) viii veil 
iClfl I U®®**Ci r4llC41 itltClJ itlf® 
ill fistil lltl41 41 I ®^®tl 41, 
Cl f4lirC4i itii U=®“-ii ciiftici 
"ilMI® ill n, U*®** Clfecf ®ll flCl fll- 
fifi® fi^fyili f«)tiiC4i m fifci iili 
^clir41t4 Ciaf)C4 lintifl® 11— 


U».8 

+ o>/‘ —> »i 

,U«®» + hF; 

U23# . 

-- aaNp*®* 

1 

+ 



(T-23fir4») 

Np®“® 


® 4- e” 



(T-2-3ff4) 

PU*3« 


+ ,He» 


(T-25000 m) 

1940 itci McMillan il^ Abelson 
ii |5 484 Cl^rii iltc«fl 1114 CiCi4 I itl 
itlltlfli iMil (Atomic number-Z) 
931 i^ 484 C4\f«ii n»rti»tfl 4t4 fCii cin- 
Jtf41tl (Np)| U*®''-Ci f4^|ft4tf irit 
^m® ill ^tn <9111 cnti4 ijaU*®®, Clfl 

iii^ ilci fifei ifi ®jtn ill i»»Np*®®-i 
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«*rt4rfw 4CTift»ii TO 

W •Itw «rrt 23 I %f8l w 

C4» *<1^ •• Np*** ftcn 

•pit! 9ftl «Jtir TO P4pu®**''4 •Tft- 

mw »r44 cJiK I 

«®!h-«jrt 23 fif^l 94 Pu*®* 4fir« 
4f|8 TO?t ▼fifl ^Jtn ¥W 9 8U**“*‘4 
wntift® 4?, m ^fiw 
c^ I ^’itTOfl nmi «rnt 4t«fti 

TOi o4pu*®»-c^itntif^f nifTO 

wNi TO «tft« C4C« nrcsri 

df Th•“*-(¥ ?snf«fi« 

fW '*![«'« ‘flfls 

4t4Cl I 

TO si4^«r <<1^^ ’9in f^9[ 

Fast Breeder Reactor I Breeder 
«frf«ftf^¥ C4 ^rtsT ^C11 

^tr*it5j «r^ti TO41 *fTn<« c4 CTO 
*!t^^tl ■f41 fecH^TTOff, fllJl- 

®1 4f«1 Wl *f«4tl5 

f^TOC*! fV f^feS^«fJ|C¥ 
TOtnxWl'g® 4fTO 
till fiUJtlfltf 9t®t« 

^ inn fllJt^CW ^t*t C4C¥^ 

4tl C4, 'iH 4MJ| fim I '9^ 

VBtt 41, TOt4^« «4TO C4Cf ffI 

»|^*Sff 941 CTO *rt« I 4ttlt4*l fil4It^C4 4ff9 
f#| Pu®®" ^«{4 linr*4tC9. «W TOtl- 
f4¥ C4«I 9fB4 I ^®t* ff4Tt^Cf 

TOfW ^®f«4 4JtTOfel 9tl^ 
f tl I TO ¥41 4t¥ ftTOW f«4|5 f4^4 
Itipl ntC*f, <44 ^ 4t4 2*5 I «il4 TO 

^4¥j5 '5VI"«f^l1 5t«3 4tTO 445 fC4 I 


U***-C¥ Pu»‘»-»4 TO 

91414^4 444 C^fTO I f «14 Pl^|4| »4¥|- 
¥tC4 U**»C4C¥ «rr«f49 TOt4t Pu®»* 
€tl¥ ¥4C4I TO¥ W«fl CTOl ¥1^9 
C¥, '<¥18 U®®*-a|4 444tl 445 ¥t4¥ ^ 
Pu*** TOtl ^®f4 mWi <14 TO <I918 
TOt4V *f4¥t‘l, TOtltPfl nt«I1 
¥tC^l ¥tC¥| Cf41 4tC^ C¥. 1^4 C4’^t 
f4^4 <lt4ft¥ f^faWtl ^«f4 ¥Wl 
9T4r^4 445 4t9t« <ir®f4» TOtnl 

f44ntC44 ¥C4I^ ¥41 44 1 TOfi# 
¥t4t4^ ¥¥ f4ilt^C4 4i44t4 ¥4t¥ W I 
<44 ¥t4 ¥r4t^4 ¥¥t4 'aiC4¥Uc4 ¥4tC4t¥ 
Wl 

¥t4tC44 CTO 49®: U**‘-'<4 C44 
TO4 9tC¥l <<4^4 ^Nf4 

f44It#C44 'flC4t¥4^4®1 TO^f t41 ¥¥ 

44C4 ¥¥l4 C4, ¥t4fC44 C4C4 
44^¥t^4¥¥tC4 <<¥18 ¥f8 ^t®t4 - ffl4Jt^4 
Ufi 4c® 5C4C1I '<^ 4rt4tc4 aptw 
^ W4tf4®t¥ nt«4l 4tC41 ¥81 ^8f4 
TO 9X41:44 C4:4 C4 4g4 <rtf f®¥ C4tr4lt4 
(Th3»®j4mf, ®tC¥ U-*®®-C® fTOft® 
¥C4 ¥rTOl4 ¥tr¥ 4J4414 ¥4| 4tC4 

¥4^ ^fe:4f^C44 4ll®1 9l4tC44 C4144 

444®t nt44t*lf4¥ ¥t<¥^ ¥419 

41414 41 I 

414144 flirdri 9441 ¥l8 ¥l9l4 

ftlJlH C4814 ¥41^ 441 4l¥ 41 C¥4, ¥Cf4 
¥414 ¥t¥ TO f45T4-4fV ^44l44 ¥«l I 
4C441141C4 949 4(9-^44144 9C4¥l 

ftfint C4f®« 9l^C4lc8l4 2®ft ¥4tt 
ftlJllC44 44l4 ¥19 I ^r94t4j| 9l4C94 
9l4l 4l44l'rft¥ 4:4441 C¥Wr (BARC) 
9:4¥ cif®¥ 9l^C4l:^tn 941 4:9 
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f«rt^,l970 3 


•w cwm 

TO I ««ft?1 ftl t4f •!?!<<:¥ f«[«tiR- 
C4Wl (Fissionable) nftC< nfl*ni 4Flt8 
¥twi ••TO 

fftfi t5 ftf 


'ifHI WM\ 4tf, A 

515^ ftf^tcii >itftWT ^TmA 

ntl4ltf5r¥ -if^f Wtf'® ¥»im¥I 

¥tcw •Jtf’fti 4tsr4>pitwt¥ wff «rt*r 

•afsrn f^ci i 




c’Tt’fj, 4[«n, c*itft, 'B'Ni «r^f« c>i\fii¥ 

*tstc<i Jir<fr ^*t¥8t>r »44f51 f 

’iH Ht’j* »it!T ^sfsr c«scii 

«fwtaf4\i ^*ftft*ri cfltn 

4^t»T 

I vtjr ^ti* *nt, 4rtf*(w:f« 

4t9f »tipi w's*f 

«r«it^ I *rfl 

\n, fCT €J^ c4rf c«fTi85!ir*f I 

nrt ^tl5 C4tv fI 

¥»(r^ ^t^Tl J¥4 

ctW I >itl5? A 

ftiCf 5-5t« ¥41 4»irf I 
¥tl >14 4tfer^^ C4 *f4t« *fffl4t£l 4tr¥ 
^ 41, C¥t4fe ¥4, C¥t4t¥ 41 C4^ I 
¥lt4tl44 cmfl 4tl5C¥ ¥nr¥C^ *fft4H 
¥4^C441 4tfl ¥14 4tl5C¥ ¥4j:¥5? 

4t¥wt C4 ¥1 §f%c44 ♦rc¥ 4fw«riny m 

¥44 C¥t4 f^-w^l C4t I ^t4t4 ¥f4C¥ 
¥n!:¥fe 4ti «riitn C4 fefi? ¥t4 
44^ W ¥TO ntiw, ¥t« 411 wf44 
£4t^ ¥>^4 <4 4t4tf mvA 


df4l ¥flr¥ ntCI ¥t4 4t¥)^ ¥¥¥¥f% 
fsf¥I «rfiRt4 4tlB 4¥4 ¥t4 ltt4, 

41 ^r«l44 4C¥ -Slfl ¥41 W 44 41 I 4t!B« 
A 4¥4 ¥t4-4t41 ¥4C¥^^ ¥ft-f^4it4*h:f4 
¥tC¥ ¥¥ f44l^ 44¥1 fn 4rf^f¥4 I 
¥144, 4|C4¥ 4tl8r¥^ C441 Clftl C4, 

«fg4 *rr44t4 ¥^C¥fe 4t¥l siTf^ 

¥1 J144 ¥4C¥ *ftC4 41, 4t4 ¥T4 

^(lC44 ¥4“^*1 4t44 ¥44t4 ¥4¥t¥ 114 
Cnr® 4lC¥( ¥l^ ¥f4-f4Sll4t4l n«^¥i- 

f44)¥l ¥4l¥ 414144, C¥44 ¥14 4tl84 
A 4C4*4t41 ¥4i[¥l>l¥ ¥C4 ^fftin 

nt¥ 4f¥4¥y ¥41 4t4l ¥£4 ¥tf4f¥ 
4C41 ¥C4¥ «t¥t4 4lf¥ I 

4ti8t¥ ¥ 4 t¥fe 4tl¥ «r4t4¥; f¥4 ff¥tni— 

(1) 4tfeC¥ ¥^1^44 %tC4, 4t4 4ft4t1 
t4l4t4tf. (2) ^¥4 nwtcf, (3) ¥^¥4 

C4’l4 ¥ ¥¥t4 ¥^¥4 44ft«f4 4t4l 

£4tf4¥ ¥4!t¥9fC*1 I 

4ti6C¥ W^l4 144 f^4tC4 C4 ¥4!:¥^ 
4lt¥, 4¥4m C4^t^ ^fipf ¥l4 41:44 
4t4l ¥44 ¥C4 4tr¥ I ¥4!:¥C^4 ¥^4 ¥44 

4 ¥f4¥t¥l f44f4¥t44 I 
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I2>rf<,7irwn 




I 

*Jtfer5 phytin, nucleic acid, phospho¬ 
lipids W 

I ’Sr? «i:sft¥ *fPT ¥CW, 
•itiPil 4fiitar 5TI, «itni '•jpt? 

^1 c^fr? 

nt'eii c’lc^ i »it{5cif 

^tl *tJt«f,R- 

fnit>r, ^tqRrfsritf, 

«i^f«f ejf ta caHaicn i <na 

Jitfeff ftf^ir If? a»?iira 

»Ta?atf f M ?ttf I «nst?rf ?tf5ti5 cfW, 

AV**+2H«0 + HsP 04 
?tl5r^ «rit’lf»if?at? ?tk^ 
o?a^i f 

2. ^«r? f»pfc^i 

fntia f *f?t< phytin 

^fCf f?a?atf fit® ntra i 
ffw aottiTf >ilfei c»i1f, «ritsif?fiiit? 
phytin-cf afa*la nfa?!! fra 

«tttf I 

3. «ijtgf?f?at? « ?itftf^aF 

<t^f«a hydrated oxide-iaa ffai 
^ta^fai;—?t{5ac«^\f, «f^Pfa 

hydrated oxide, limonite, gocthite 

iia^a fnjffecf fftaas fca at?c^ 
ntra I w fef«c?a nw ffsr^t ^ta va^ 
fitai f?j:f^ ar?? fai fa ?i i 


anPy^PlT? 'f fjtwfwai ca^ *ni?ICT 
itifr I «tl <1 wtaSti ?tlJc« >rti 
«rnt»r fiw cfVf, ^frPsfaf^ 'f artwt^w 
«rfapati ara*>f matf afira?ti 
a^rfcfe *r1a*r5 fca, ?ta to ?ti8c^f*l- 
cf^ ?tfi >rp?« «rc?f franl cial ati 
ca, ^ jff? fTO *rtn ai i 

««ata cf?i atf, ff ff ^ntcf cafrf 
at«a c^’f«f5| w%i 

a|<f«. ^5flcaa TO afetHi *r?tcif nfirifi 
fra cf tea i 

1. c'lVf. fitsajafaita « aitftfacwi 
atai aya^f fTOC^* ffa^ fTOt^ 
^atcf n*i I 

^ Al (OH'aHaPO^+ZH^ 

«raR?lf f a^f^ 

atfsit cacfei *raf fai fara^f 
farTOa Ftfiffa iftti ion 

exchange, adsorption 4^ata ftll 

ara atarf ♦Itta i 

4 cfi c»m fitarf atlScf 
fitai^fai I ftala atl8f fitarf atfiNf ita 
fTO^tf TO fra aftai ftfla atlJcf 
fjtfPiata, aitnjRPrata, c^rtl^ta tiitf? 

cfft nTaatci ttrf i araj 
catf^atraa fro^ araataata cftafail 
ca^; fVf f rtaftata, artn jafaatraa ^afifaf 
•ffilaH f*irf^ af? fiata fafi .aitm 
»a| afa atfecf fTO^ ^ 

arara^ fjtfPrata-amjcaftata fro^^ 
arTORif fa i iTOa arl A ftra— 


4. atfea raontraorillnite, kaolonite, 
illite silicate mineralffaa fia 


Ca (HP04)i + 2Ca"* ai Ca* (PO*)* + 4H* 

la^lta fTO^ fjtafaata w^a fitfftfta 

’ftaa f^f> 
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fft ¥lt*!- 

Pnt^ ^ttf, ^fr*i c^ififi! 

*f?t< oxy, hydroxy, 
carbonate, Ouor et^f^ apatite cVtC^ 
•rfil« fl I apatite c^> >r^ 
fi. cf «f{« nfimtrH ¥jt*»f»!frt ^rfr^ i 

«tfW Cfti cif*i, '« 

aim irfel ui^i 

nfiifi® ¥ti ttcf I faf«f «t%iti 
Itirw fixed, adsorbed, 

3fia^¥tl w 


*rn5tnT 9 9 

ffii cnt« I 441 4li8i 4ari%i ?>i- 

Cl^f iTfl ftl ^CWCfl CfUr Wtll ¥W I 
atl6c» nft< wr* <rtfr*i 

4CTf ▼latl IfCT cit« 

Htzw I aranca ^ara •rirtc<i ^^tca 4tfi 
awi c«itn c*rfi ati» 4| >ra f 1 4PHtia 
cacai atl8t« ffci aitr^ ^ficai 
atcf af«faj«T fw I ^itan ^4 ^ta 
catf atatum atitfa®, 

%Mi fii 411 atiBi c»i3f, arrHfafnta 
«rff%i w ftfwil aciwlS*! cah%«.*f« 



ca^ aitn ^ftcai mw 

neutral atl51 atatf aasNf ai ^a 
nlatfarrJtf atlSrso ^faaM ^fia ca-r 
wt»i 4 aiTii 

4 ati caai atf, f^»tra ari 5 i 43 ra^ 
aw ^ftcai *ita naaaaj 

aiiatii 

^w:,atl5ta ^«fa >fti, caaa— 

ati, ntai, catai ^ajtfa nn compost 

4iitwiatiii 4l4f»tiatci 451 nft- 
atCT hfa aaH atcf i A ?aa 
5 


aw atcai acawiVa, 4Tl*5fi^«ta 
A arlSa eVitn 4taa aw *fc^ 4a^atj8« 
ancac^i act cata laa faHwi aija atw 
ail ^aa a^cal?« cal^t^ft afaafi 
atata ntwi ?aaafi caca %<>aifi%- 
atca« w\t.A fi» awti aaai ^nwi caa- 
r«ai atil caafwi caca ntw 1 

faJlia: affit^a atlSca ga «rwta aic^i 
4taa aa?a^ iw^fiwi w a»a- 
aaj 111 




418 


«Tli 




2AI ( 0 H)*H,P 04 + CaO + H\0 - Ca (H.PO*), + 2Al{OH>s 

pr m ar^?hr 


p «fntini 4t«i 

intfA—iil fir*T:w p «rciHf^^ fe^r- 
fttll f41 4ft 4»i1 flfU I ftl*l 4mf 
ftfNi fr*ir® p <»nt4 

Cff Wf fl 4^^ 4« ’fKfH 

cftftfi fftif nti, cw— 

ffltf *iti5 aF44: 
^iNf fn 4?:^ I 4tl5?i 43i®1 
4tfw '51 ^f4fn*r •rwl iTJ^f 

fWnCf I ^r4ft^«4 fefl»ft4t ’T^ 

41514 *ftnt 411 4tiPFi ^tfTf 
4fThf5lf^lt4 «lff49 f^Cf^ W-«r^l csl 
^tcfti ^f nfirsti p trritr’T? wtai 
4ff f f^ffe ^44 5t-t f4rt41 4t5l 

’itWfl 4t4 

1. W 4Ttl^tf411 (Anhydrous ammonia) 

2. ^ltCTtf^t4 amity's 

3. ^TtWtf^fN 4ttrt^ 

4. 4ntC4tf4lt4 4t*llf^-4tt£t^ 

5. iirrC4tf^t4 

6 . 


ftltfl 54 4% 4tj?«4i4 ^54 ft9 44^ 
micronutrient ^f *rfil4t£1 C*fC4 
4tft4T ft! ( 

g4 4rnitrif« •ifiifrt fifsi if4 4tlrttr44 
4tH5 4rf f4r«f *rft4ft4 ff; C444—wf^ 
100 Cf.ff. 4Tt£4tf4lt4 4t*irf^ 4T4ft4 
4?£4 4ta m9 4f4t4 c4 4u«i ^f4[ ntr^, 

4t£f ffftci «rf44t« wrf lio 

Cfff pt*rt44 f«f£4 fr4l wt 

4f45 4S1) 4 fltfOritCff nfl4t*l 

4t:44 44 4tfr4l f4f«fi|454 tffsfilf 
4tr?5 4T4ft5Wf44 45f4l ^ff C4tr44 WC» 
^ *irfl4M 4tC« mw f4&1 g4 4T4ftW 
f41 ^r54, 4t5 4f)»1 ff4t4 4*|t5 C4441 

cnfi 


4tH4 *fr«4t*l 

5144 *1^141*1 

100 Cfftf 

148 Cff«f 54t*ff44 

100 „ 

128 „ 

100 ., 

^*0 ty » 

100 ,. 

93 „ 

100 ,. . 

no 

100 „ 

bO .. 







^tsTt 

itf?c? ’^i^t^Ftc'1 nthwtt 

^t»T»l I •»’PI ^IC"® 

fepFMI-f^WlT^* *fC^« ^ 

«^I Clift'S I 

fwcf, ^tr«»fft-f<»tc5?« 
c-sftas c’^ ?««—"f^raa 

nffliltci «C^N ?C«f I 

1969 >!tt*l ^»lt^ '« ’JtC’f 

JitfVij C»lf«^tfl-6 « c*lf«si1fl-7 

warcffl if^ «jr<f41c'5 *ii^nf%*i, 
c>T * 1 ^ *f'?if®r® c«t*ii 

c«t»i’it?[ ^Jt*rtrfl *f«f«c^f 

¥tcw •itittCiJI ?c*fl lef< 

^•1C«! f fVn ^ 

Btialfli c^ 1% n« •itcvii, 
4f^?r5 »f"nc# c»il f^a 

5tf»ilTCl^ I <a^ 
nw c?itt9 tt>r <r*T- 

^ftntca I cflf^ncat- 

^ciil ita^a^fli ’li»i-'«itr>T 

« nt^afia ajfntu ^«si flrntia 
>wt=» ffn« I 


«rfr*f¥ta caHtatf«i^a ’W ^tal ^raft# 
^ac<8sr, sirc¥ fyn /c^ c^^ii fc^i 
c^ •iNtcsJi 'ftvt®i, ^1 fww 
^tai^ca tr*r-«wt»i fftan w 

'^fS % >icf c^-s I 

*i^¥M-fa«tc!«a <>*iTt*fva 'gPifl asm 
4fflc® c«aw*f^twa c’^jar ‘ii<ra« 

ai fni f5f¥«*jn-fa«traa mm 
jfiitiftw ale's 

aaUf ar's ntca, ca^ ^tea afaaiim «aiti 
aai scan « atfiiafafawrc^'s arnala 
aai acars i 

car*t «sa^ faeati aatftn-fawta 's 
f fftafa faaca ca aaa 'sai tuft's acatf. 

^sa ca aa vsajTPra «rtf^ra anrtf, 
ca aa a^>fi?. ^ta ^aimatca a^a aiai 
aa I «t«tw atcaa« ca^ 

^awffa^ « f tfanfa faaa^ mtatPr^ 'saitff 
a?,*? seats i ' 'srsT^l '*lf« as« 75 msjta 
toiS '« m% >«atca arm sc*f j 
a a 'saj acw atmcai 

fetiSfl r?sta sa na^ s^Cfll 

at^es^tf^c'^ia ^aa |;ifcia aa a^caa 
ajam afai sa i 

#f"al5ta atia atsfea; ^ajtfaa 
«tsta caeaf ca aa 'affaata a Sjfaa 
avft« 'sajffa fsff^ai-fa'sta ^aa ^i^far 
c^c!a stew aiafata a’?tam irtcs, ca«fa 
aaas sea -ai^lS ^rtsfas esesra 
atajca fawlal-aatcf afataaa sai sa'Saa 
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[ 23-t 7^ 


mm wN 


vtw nfwfwi writ «rflli 
«f ^iw I 

3it^ w 

^tc¥ I c^«i^—it^Ti >8 ¥ft¥tn 

¥ltftC?tfiltI <«¥¥ »fW«f1 

c¥t8r4 «rtjr¥ %*r?r 

^3J ®¥t¥ltl '•fis c>l*ffl 

«til Cf 6TI1 I f«f^ <«¥l5 

^«ff ¥c«5r I vflf ^nf c¥t¥ 

oiflir ¥*fi iiti5c« c^ 

^ fy, pi^ «tprf 

4f 'stn^ ’itutc^r *rrwtn ¥« 

tTii 

•il cn*m r¥|¥t¥ *ft4 ?-wsr 

flft4f4«tit« «IMI ^twt55ft¥tc*l 

f®W >IW 4Wfl 


IfifW r«Cll «tc?l ¥OT ¥¥1 

fPf¥ ; f®PH C¥t¥tl5 ¥1 C5Cf f¥¥tt4 

¥ f¥«¥1 ¥«1 C¥C« ntn, 
faml I '¥tr¥twt ¥«%¥¥ I ' 

Wf«tf f^¥t¥-fhit¥ « ¥¥f¥H ¥^¥ti 
f^4t <*l ¥‘»'afl '¥¥ ^CWl 

c?f¥cirfi¥¥i CW ¥ll8i 

¥t4tf iia¥=Tf¥ ¥ra C¥ ¥t¥ 

¥“*nr fC¥ ntca, m wtf^ci f?C¥¥ i 

eaten ntsti 

¥'^^ ca¥^ ¥aata ww nils ajaffi 
¥*1 acf I nr^a nnifsff^nta* aife 

farta ¥tc¥ ntnea acn fawt^caa ataii i 
aff¥t'i-f^wttaa »r5taai w¥ i r5f¥«.>il- 
fawfeaa a¥ >«¥ ^¥¥ nt«ai atc«f i 
»«atea at<a ¥ca¥li!a ¥at §CRt ¥at ^tnl i 




^t«fta ^ttta aw acal atw ¥inRf¥ 
¥"na ¥^4ra ¥ta «ttaei i f¥i f¥ nfaatl 
¥’na ca najar ami'aa\ «iaatf- 
aiaa mw fawta « ¥tfanfafaita ¥«- 
¥t^ feaf® ntaa ¥ai «fcatafa, pr faan 
ati naj an a«aa aw faina^tea 
8iafa^ aciii I 

'ntntat f^n atiaa ataj n^nata wa- 
n^an a^atca ai ^ti¥, «ta faan aci atca i 
’jraa^tf'S ca nfaata arfa acaw, cn fan 
¥¥¥ Pi^ fann wa- 

n^ajta ania atfaat ca^cai atn aii 
fnur^ntaa jyan^rs cat^ enw ^tv\ 
atina •nafl w frfa n^piai pf (^ 
fac¥ ^t¥nai ¥t?i atfcaa 


c¥ta nf« ¥t¥ea ai i af¥ « ^tPtatcaa anta 
ca «aa n^carl ¥ac® aca, ca^ ^aatfa^ i 

«ca aa^nc^ «rt¥f«¥ a'ncaa afta 
^ca¥ ¥Ta afaa ^ aca cm na^ c¥ta 
c¥ta pFii Ip acacai aa 

«f¥ta at«a a"nat ap cac¥ a^t^^ 
aw I 'Sr a¥a a"acaa cat^ acaia 
aw 90 «tn^ at¥ai atc¥[ aajsn^ 
caw 8itafa« nita « ^^aa’n? cac¥J 
a'tatca nrta « ^asaa"nf aai? cac¥ atja 
afaatci a^^?r« ac«f aa^ artajcafaita, 
?9i, ^tai, nai, l^caftata, caiffaa, f%a¥. 
ftai, atft «r?f% a"aa« acak afiana 
at¥ai atw i 

niaata fafw aatrrcaa at« '5ta- 
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nwt rtcft A >nf 

^mii V £*ic« 

If ft} >R]raf« ftW 656 ^ Wl 200 
ft^ f1 ¥f 4*lt5 ftCf ftff -fl 
nf >rtf «rt^w wzi i ft-rt«! 

^C9M «}ti '^fft nc^ ^tci, 

(nftW »I^irCfi CfFft CSitI ff ft I 
w ^A *ncn ’Tfcfci 
fltff^¥ >r»t? I nt«ftiftf -rf^ »itfttfi 
wr#. •}«! •ifif.v ¥Cf ftticff 
¥ttfr « 5tf-^fftCf fffftCff c^h 
%m I f »i^wf «r»i *141^ f f 680® 
51*3 ^ffl fts1wt=» fC*tf I 

wfirt^} ff fiw Iff 

»IWI «rf« fflf -f'Sffl 25® ftCf cfc'5 
fftfl »raf5fff a?*! f^fC« 

ffs nc^i ftftnft- 

ftwtpif ®*ftf ▼:«} tfcsf fmi 
^wfftft 5t>i ntcf fw ftwf4\c>ff ftiii I 
’jft?!! ff ifWf »ltftCfF 

ffJicfftj wii c«t«n 

cfc'e ♦itcf I ftt® c«rf®c*»ii 

‘jfcf'f >i?3r t.4^ «?Ff«:[*r 'gft^i jfffi 

flC« *lttf I cai ftcif ¥C« 
ftiWfJW 4*itfti ft^nt*! fi c*rf®c4f 
*(«1 

flfl >Tf*} t5^ »ITI1 

<r^f nftftci *rt«ft« fnu '^cf 

f^tW Cf •tftft'f ft?} iClC%, 

ftfW "ftf ^U s[f m arft f«t« 

CfC^ ffCtI »l3t,Cvlf ftCM 


stf ffftf cn fffi fciti, «tcf> 
ftCll f ffftfIC® fCfi CfCf 

ftCf I 

«tft9i ftftf'.ft-ftwft'^fi nfcf ffti 
fff cfifcfff >nir4« I 

C^ft ftl vHf«tfft ftf ¥« ftCf I 

iwi ftn sf»i c*iw A ftf 'dff ftftw 
^Iffft ffj fif ft HI, Cf ftftf ffti 
fTrftcftf^ii n?tfi-ft?|aFi 

SfttCHl ^CS| I Ifftfl CfVfVCf 

m •tJi’fi fcf ftwtH^fi 4f® 
ffcm ^ttf^»tcf(®cffe fftHcfCf- 
cff I 'ncvr? ftftfl fcfcn I 

ff ffCff ^4W ftff 

^sj'nUHs fc«i fftg 
fsfftf *ttei1 ft£4 J5C*f ftwijficw* fftit I 

ftn mn^ 5-»rnl ««« 
'Sfft I A ftntf ’«r<.c-f 
ffifCHf ®c?ir^ ^9 fatf ftii 
^fsfttf C'SfH ffflfi ffw 

m, -sfH fJiftaffti btq^ ftffft wtw 
4>fSftTCffl fflH ft£« fca Jr^rtil 
Cf ^14 

aiaftfl Vcf nc<? itCff ft’^ffitCf 

f-ssnftiifl rn-^ftsi acfc^ I 

»i-*ti:f« ®f9CH, fnftflfftti 
'stcff "€rcil^ti, anftcf C4f«fta\ c9cm 
ftftii fe£?}fn; ■« t« tiyT‘35 
w-ta ftfi-flffift 

A ftftf %iA «C4 cfM 

>4flftf ft«fl fft I 





nfirui ^iitr«ni 
^tCf I »rt«ft?t*f« ifttl ¥5»11 4^15 
^1? ftwi 4^4 

»f4 4t4 CnVli 41 I fff 

plwMcf^t ^\c\ viitlS ^•lJ4t4 

'I’^W I 4^i3cf 4® ®tCBF »!t’ft^lt- 

C^4, 44^ ®f41JCl)€ »ltnt^C44— 

®t^t 4f9Hl ^■S-l 41 I r4WfC4? C’fCl! 

— ®1 f4®t4^ f!5^ ’lt4tfl*l 

r4flt4^ =¥Wtfl 4t4 '■r^a? I 

4l^f4fMC4acv:® a'i'ita 4)a?t« »iwr®^ 
4a—5(2rt6l4 I atsja «iitNc®‘ fa»ii 4?* 
catin ftsflHwi f fiiai ^ 

^ai ^a I m] Vf afaat sfiiai 

ff»i I ®C4 «Tt?r4«F ^161 ^a4ta nftai^ 
4^ facia aacia c^l¥ ^ai1 aiaaita «| 
aa I C4T® aa*ii ^fi^ita^ aint^a ati i 
4*11 ?n cftfaiaf?- 

fa^ti^ I 

at^fa’itiil aFail farsai ^aii 4f i af^t 
a^c® ^c®tfii® '^tBi ¥a«itC4f 
cit^ttai aaia^trta afw ®^fit4t fail 
Smi fai aa ^ta ^fBi faitcf atifavai 
f If 1000* - i.iOo° ®tcn «if ^“4 nt®4 

ffaai cftf fail flf® fai fai afi 
fli® fec^tfi® #f5i faita iwT atcf flta 
55—60* l®tM faff fail ai ft^4, 24— 
25 1®M ^atat nat< (Volatile matter), 
ata awT iTCf cfti iJti, ftiftfji, 

ffwti, fin,iitli4 Ifjtfa fti atfl^ 


(nta 16-18 i®tM) itcf it^ 41 watf 
ftfa n?K (Mineral matter) I Cftf 

faita awr ^atat iaf< atcf ai aficil 
BC 11 ^ata acar atcf «fTa 75 «tn ft^a 
fta ffffei fi^naK (3%tC5fa ca^ll 4i 
a«at^ ataa^a ) ; atf^^ { nta 2 C -22 

i®t^i) I 

itfcaa arai cftf fail ^<.ia 
fai afa act?, ®ca ia cftf faitcf ca^i- 
ilflfjti Cftf faitca aiaata fai ata 
41 1 ca^titfffill cftcfa f®f«fi facia 
-oa atfi aafta 4 cb«. at^f^atica 
KBi alai nc'? i f ratcaa caci c?a^a 
faita ffta ca^Ji catJtitfifTti 
cftffa ^ncatt faita ffta fta« ca^ i 
cafentfarfiti cftcfa ^vf^ Pi«a fca faita 
atl ia\ fta« fcaf® f^acaa «na i 
l^ijt« c?c-r, caatca faita ft^caa 
iftati 61-7J i®nn, f tatcaa caci caatca 
16-171®M—444 ff, f ta« ca-?) I aticaa 
4®fei iftfafJ ca^titfffjti cftcfa ncf 
aal f^aataraf i at^ aj^® faita acaj 
ffta® fcafi5natc<a fttfafja faia^fa— 
atifta, fafata la^ cit^ latcaa ft®a i 
faita atifta ia^ flfitcaa ^rtfafj 
c»i>f 4iic®a ncf fiatai ciVaa 
fittafj fticaa a^kf it»iC5 fca «4a\ 
fefta niatcfa ffiafata (Ash fusion 
temperature) fatlft ftC4 I CftCfa 
icf ffffal 
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cwtw *fW C¥tft^ 

^1 c¥t^ c¥tr«n «mrtws» i cvrff^ 

w ^^! w wfi 
^ «i <rtcv an I ^tit- 

cftff^ c»t»i f»n n I ^ff 

w\rf ¥11 ^ti, ^tfi flw 340*- 
450* ’IWr ¥1»11 JR^T sn fltt¥ 

nc¥i ¥tt*f ¥i«ii ^ki 

faf5ii ¥lc¥ ^ ¥cn ¥<rar ¥tJFt« innr 
nrt^i nTnf Ms ¥tc¥i 
¥tc*r 450°-550’ 

ftww felt! jfs fT > 

¥1*11 4tf^ ¥^ c¥tr¥ •rfi*r¥ 
ff I C¥ ar¥¥ ¥Wtl tin ttC¥ Hi, ^tft- 
ffiri:¥ HH-C¥tf¥^ C¥t¥ H*ll I HH-:¥tf¥^ 
C¥t¥ C¥C¥ ^^C¥¥ CHt»f*ltf¥- 

¥Tt»!C¥t¥ «f¥t¥i *tZW HI5!*fnt^l I HH- 
C¥tf¥U¥ft»l ttt 17 «n’«nt>nfl¥H 

¥tr¥l C¥tf¥^ C¥tr¥ fiffjItlS 

20-35 n^f fS?I| ¥tt¥ I 

Ct^»ltftr¥lt«1 C¥t!:¥t ¥1? »il¥l3 
n^ Swelling propcity I 

Ct W ¥f¥1 ¥fir¥ ¥[rt=ftH ntCf hi, 

cart art ¥IH1 CH^t»rrf¥¥jtH C¥tC¥H 
<JnrHT%i ^cni Hihi¥H Htf^t¥ 

ttf¥r¥ ¥T?I1 Hftl^SlH t?l<5 tit's 

¥tf¥t¥, HH^'h *ft¥tHI»lHf >rit 

tlHtl afltHHtl cnl ¥¥ ¥l*ltH 
WtI¥H-t?|fsi HtH (Swelling index) n?>¥1 
¥ftlt Cftl «rtTlWH I <«¥ <3ntS ¥t»ltC¥ 
72 CHaT-¥ ¥flft ¥¥ll ^ftl Hffl- 
¥rHl ^nWt Htfl ««tH¥ttH Nq 
¥flt¥ ff, tlfft* 2i fitfHtI ¥t*ftt3|l 

800* f¥#t¥ ^ I ^tf*nr ¥tttt¥ 

¥fill1 ¥tttl trtWH ¥¥f^f5| lTt«t^ 


attrstHI Ctflrs ft I 

Htl ¥H1 ttt¥ I Ct HttH nM 
<t| ¥Wt« HTtrSTHt f^«1 ft, CajI H¥t| 
Stttf Swelling index I aiftm^: H|tl¥tHfl 
ftmt nfHH'tn HI f¥ttl Ht«4Yn i lFt«tt<lt 

Hf|¥ HltlSH HI fsfeiCH 'Stfl ¥re5*l^» tfijll 
f^tafss t? 1 

^TtHltHt CHC-r ^115 ¥¥H— 

Hfiltl t|c« ¥1*11 tfl ltd’ll 

'¥¥C*H ¥fHl Cai*lt HCl, fff tt^- 
¥1«|H *l^tCt •fC'f afl f Ittt'l 
ftlt« HftHtI ¥H ( 13-16 isn-l ) I Ittt 
¥lttHtrflf¥¥ VltPlI ni "ftSt 

chh) Ht¥ ♦I’rtaf ni fettle HarK 
cn’^ll fff Itl Cftff^ C¥tai Htl 
HH1 tintct Ct, C¥tf¥^ CftH HI tlw cull- 
»ltf¥¥lt»F C¥t¥ «r¥'« m apgJi HI I 

¥wt« ctff^ Inrsw 
(Caking index) ‘<IH^ cailtnfH^ IhC'SI— 
CftalBl CHlt«1tf¥fIt<n C¥tC¥fl ^t¥ 
InCHt^ H? I 

Hfifii tits cn ¥t*il *ft¥il tti, 
stti C¥tff^ C¥t¥, ltt« Cfff^ |hC®1 <SA\ 
C>ltClfH^ l*jf®l «|-l «ll»ltf¥¥Jt*I C¥t¥ 
«j¥cs« nt¥ fencnt^ t stt si 

HtHii iiltw nfiiHtn '«isirn¥— 18-20 

c¥iifHtnct Ittas cni*^ tiai tltf i 
S¥ Hlfn¥ ftijv ¥IHI CnllHtfwfJfH C¥t¥ 
«l¥t¥I nt¥ HI I sti sflll 

sn itt^Htfff ¥wi fH<ffts '¥S*rtfs fiftri 
fflll SHH S¥fS fi|?1 «r¥« ¥»( tl, ifH 
firs nr’gfHHHH) c¥tt ^«.ni til am'* i 
IftI aiff I HItfl ¥f¥C*H ¥l«lt¥ HU HU 
fifes ¥11 till HfC¥ I 

¥filI1 ^*11 ¥IHtI Hf»S Itntttfl 
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[ 23^ 44 74 44^ 


wm f4 4T^. 'IW 44t4ft 411 

4rftiti 4i4trf«4t4rl f n 4i 14 tc« 4tftl 
W fH sn, *f4ri5 41 

C4*ftC4*IW* 4ff rl 491 441 41»ltl 

f««4 ft^Wl *lf9«lf1 4141 Tt4l 41 

^ 4^11 I 444 44f5 4t4T4 «l41f 
^1 44. 4t4tC^ 414r«f4 ^f^4l 4t4 

44^ ft4l 494t4lf4 «tf44l I '«4t4tffC« 
4? «lfiwi »l"4f 44 I 4t44t4 444t4f4 
4I4CT 4C444f4 '«4t4t^ ^M4 441 4^4t« I 
4t4t4 C4t4 C4t4 ^l»! sntt^4« ^44 ’«4t4rff4 
4rtCf I 444 4t40 4441 44»tl 

4lr« *5«r4 441 44 I 

4t4T4 flir? 441 44 «rt44 4f4^ 200- 
300 C44-^4 4Tt4,C4^t^Jfe (FcjO^) 4t^(5t4 
f4f%^ 4f441 I 4C44 4Ttc4f44 W I’OO, 
4Tt4j[4^^cfe4 «rt4 5*00 I «S^|Sr4 4444tC4 
441 44, 4f4tt'» f434‘r{54 4rfcnf^4 
«▼? 1’40-1‘60-JH Jicmi Ii7t4,- 

C4fettc^»4 4f4*lt1 44tl41 41 4t^t^41 

ftanfei 4Ttt4f44 «4»4 44tlc^ 41 4W^r5 
4t4l 4t4l 4Tt4j:4^rti5 C5H444^ 4«4t4 
4t^®t4 4T44t4 441 44 I 4?^4t^ 
4t^®t4t4 54C44 4f4l ^fjft 

•p44ir4 441 4t4 44\ C4> 5'fC4 4^414 
4J44t4 441 4tlc« ntt4l 
nt^t4 ®t4\l CJll «f4 ®«ltl f4®tt41 
^1^4 *lft44l t.4 C4n^ I 4t4W 

^44Tf®4 nttt4 >it4ti:4r R«r*fl5c4 <44®tc4 
4lfrirtf^« 441 44, 4t4tC® 4lt^JC4^t^C^i 
ftft ®*lt4 ^^1^41 *1%4 41 ntC4 I 

JTjtf^ c^ntc4»r4 41 vf>r4t4 *r4%» 
4t4l 4 4t4*\ 44«lt4 «344>44rt4 4tW 
4H.41 4rf«4tf 51144 4C4II 

••I 5tC44 4C4T 5*1 4 4lt’rjC4^^t^4 f^mjS 


lt41 41 <44^ ^4 fel 4141 ^4tl 4WT Ftf»nn 
C4«n 411 itUCTl «51 1*40, 

1'45, 1‘50—«4t 4tC4 4ltWf 4rtc® 4f% 441 44 
>44^ 4t4f4t4 4I4tflpK4 llftll C«t«ll fl 1 
4| «rc4 Cl 4411 nt4fi iti. '»t4ti ifiwH 
<ft4 70-75% I <4^ 141 4flt4 IW ftlCtl 
ifllM 41 Itn I Cl 44ltflfl 4ltf lf^> 
itf, 4t4trf4 iwT itlciinftiti cA I ci- 
tftl Itfl Cl^tf44Ttl C4t4 444 41 H » 
4C1 14 iftlTV 44 H I itlTCH 

4tcnf44 Wf 160. 1’65 1^4 itvrhl 
lt49 r#!^ 4411 irflll C4tl144l »4l 
41lt4flC4 fW,fl< 411 44 I 4111 

ifiW 411 f^«!l^-l lfllt*l 4tf 
30-35 141^11 I4tr4 f<fw 4tC4, C141— 
^4!|Tf44lrtltl 4T44t4 44l 411 ift- 
W 4111, It4t4 li:4J It^Cll ifiRln 
ifiini fecn^4t4t4 4J44tf44 51 it^ I W 
4Tlt^ IJlltftCll 4tC4 lft4j44 iflll 
f41 4t4t41 41C4I «4| 41ltC4t 

41415 411t4 lf44 fllthl IftltCTl 

4ttW Cltltl cut 4C1 14 
f^4 itiii cm 4rtfi4 4f4<54r 4^1:^. 
4TW flCf C4lft Itltni 41111 

1454 itf^H lH ^1 4tlt44 iflltll 

I 

4ftl ^14-411 4f4Tri 4t4l 41ltl 
lf44 4t*tl« limw 41114 l^fiaM 
H Clf®^ ,441 411 lt*t^ Wtf 

IW ftICll iftltl 41, 5411^ '•tftl 

®rTtf«l8 cmtciim <rcff«R 41 n 1 

411^1 1141 4fir4 4 ^ 4l4tt4 l< 
4filC4 41l Cl^ 44 JlttfiK ftci mfw- 
Ik4 fit HlWlftl 4lf*44 1141111 if?! 
441 41 1 g^f4 41l1f 4rl4tl i'-41 41 
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W ▼fn ^ >rtlwi ¥wti 

r* 

ftn CT4 W^tNW Cft¥ fiftl f| 
Sfll oil f4^f¥ ¥Wt« lt«1 C¥^¥^^t 
^ ¥C«¥»ftC¥.*5< ¥11 ¥1 ¥t# ¥f1 fl I 4¥- 
¥¥^ glitcv ¥im «rtl 20^¥| 4t 

1¥¥ 'w^<A 80|5¥C11 
«fHf*rtPr 8ot8 g«tc¥ ¥t»i 
¥TtW^ I C¥t¥ C¥t¥ l|*I artc^ 4|8, 5fe— 
f¥, ¥|tl¥ (A ¥tC¥ C¥t¥ fe«.nt¥C¥¥ 

¥WI [^¥ ¥Wtl ¥r¥1 C¥t¥tl 

V 5t# ¥fl1 ftc¥ C¥r¥ 

<rtf 16 I ^¥fi|C¥ 
>rtftC¥I ¥¥l¥fl 
¥il¥«tC¥ ¥31 ^1, 

¥H ¥l»lti ^*1 C«W ¥flll ¥f¥J¥l «tn *t4l 
«IC« ¥fit« *ltt«l nt«W¥ 

gitf WlWt¥f^C¥ f¥p¥If¥tl^ ¥¥ 
lt¥l ¥f, ¥t|tC¥ ¥t^tC*H 
¥1 ntw I ¥tffC¥i «H C^t f¥f 

f¥'»tW ¥t*r 1100“-1200“ st¥l f 11 
*^l4| ¥¥1 fhni C¥, «tn ¥tf?¥t¥ >IC¥ 
>ll¥ ¥M1 ¥¥% ¥1 9t»l?S¥ W1 «lt« ¥¥ 
«i¥^ ^fi f¥riri ¥tc¥ I c*il »n:f c¥t»i 
njtn f¥<¥ t¥i <1 c¥t9i HTtw »fr¥ 

f¥t¥r® ¥tt¥ ¥jfllft¥^11, ¥IJtr¥t^¥l njtn, 
ftn,¥Jtfi|¥, faFCTtCflfl^ ¥|C 1 *I. ^q3t¥. 

¥ftfn¥. C¥t¥ 41? f« ¥Wlf=r¥ n¥W I C¥t¥ 
’IIt>ft¥ 4t41 ¥f¥11 4^tf 4^ >r¥ 
f¥J¥l¥ nft<«ftr¥ r(<f¥ ¥¥1 fl l ¥¥»<tl¥ 

411^‘'¥ •ft¥¥ ¥¥1 ¥1 ^^ ¥¥¥ ^C¥I 
4¥llif5T C¥t¥ ¥¥»I1 fe^nt?¥ 

¥11 I 01 CTO C¥t¥ iRt^rlJ C*l\¥ I In 
TO 4*1414 •TtK ¥1 ir|-«4l¥t4 I 

¥tl¥tltl 4l 4pf« ¥ll1 ¥l¥ll 
*1141 ¥11 ¥11 flllllN ¥51 
6 


4c¥F 4 ¥l¥ C¥t¥ iTtTO 4^*rl¥l| C^l 
C4W[ C¥l¥ ¥l*1 ClVl I C¥¥¥ 4l¥«1t 

C¥l¥4C«l 4C44 i 4¥tll 
¥lirtl 41 ¥^1 *fl4Wl Win C¥l¥ ¥ll¥ 4t.*tf 
¥11 ¥1 » C¥l¥ ¥l¥l ¥1 4*1414 *f?t< { Hi 
tfrld C¥l¥ 4¥^ c¥l»i *irtn 44C1|| 
4tll4¥l C¥lC¥l 4Cll4¥ ill ¥lC<C4 
fnn-ClV 4¥*ll¥Cl 4¥^ ¥l4f« C4 4ll C¥l¥ 
’(itCH 401141 ¥1 ¥C*11 ¥t< ¥n<Cl 1*^14 
lltllll ¥1^4 I l¥1 ¥tft4 4| miCll 
4£lt¥l ¥1 "tlCl 4ltl1 4l»lll¥ll ¥lt4i 
ntfl¥lffl¥ ITOl ¥tC4. CllClIl^ 
¥tsfll qlltlni ¥lC4l C¥ «Ttc4 C¥l¥ 
4*141® *Wt< flltCl 4TO ¥1» Clllll 
C¥t¥l¥ ¥l4ni f¥41 ¥11 it'pl 4f *t¥ Hi I 
44¥^'¥ *tl4£H 111 ¥11 ¥lt4 
^tfl C¥ll llllfl’f® ¥1H, TOl¥;^^t« 

*fni Hi, ¥wi c¥ic¥ *ifii4 ¥iin¥ I Im 

*11¥141 tfl41 C¥1¥ ¥tr¥l ¥fll1 4411 
¥11 C¥l¥ ¥tr¥l ¥ri¥tl 41tl1lt4 4¥j 
flfsai ¥lt¥l I 5«1l 14J1 4¥11l1 lljr 
4im 4tf¥11 nil ¥f I l¥t« ¥t¥ Quen¬ 
ching carl f*f¥l fif¥ ¥lC4 ^¥¥?f^ 
¥1141 lt¥tClI ell fl-lll 414 44l«l 
¥t¥1 fin Quenching car* 41 
1C¥J Clflll Clin ¥11 4tl *11 c*|| 
4¥4 44llC¥ ¥<111111 4*l1l 4lftl1 
4fit flHfn® ¥11 ¥11 441 nil H¥tf, 
ell 4Cll4rH 4f4fi4 44 ¥J¥¥tl 11 
¥11 ¥11 C¥tC¥l ICIJ 4l1l m 2-3 
141^11 4r4fl4 11 ¥41ll llll^l I Cll 
C4C4 111 ¥fC<Cl 4l5l4H HI ¥11 

all ¥ft<i:i C¥ Cfl¥ ¥J¥¥H ¥11 ¥f, 
4t¥U M 4l¥f« ¥1 lfl4 4ttt I U’ 
¥lr« 2* iilt4i c¥i¥ ij¥^4 ¥11 
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^ -^1 «»MW4 C4ftf «wf4«rt- 

w f ^ 5t^tv ^ffipfi >rftf «rt¥ti:4 

•fft'P® C»rW ^15 C¥t^ C4 ’©fl 

fill ^ 01^. 4^<t*T WtWI 
ff, 'Stfl 441 4^1 411 C»r«f5i JfVl WCJ 
C4t4l 4t«rtC4 f4i!FI ▼wi wf\?i ^Jnt? <<1zw 
41 I ■t'5 i»4 ^441 4^r5 C4t4 ^<>41 

¥170-72 irsTI ciSji Tff,f 74-75 1?4; 
¥ti*i Twti wj iti^i *nff^ (¥rt4- 
11 4t4^ ) «ftr¥ 24-25-f^t^-r I 

¥tl4^ C¥tC¥» 111 Cl% I 

W4«ii ^fti i«4tf4 >riri¥ta ¥i, 

«t4l ¥rt4¥t4 ajtc^ f¥| fff 

C¥t¥r¥ ¥trw 4t»rt4 OSWC^lT^pl 

C¥t¥^ I 

3lrt ?tt<C41 f4mf4^ CftWl 
wTfti 41 4tlir (U'-S*) iiti« 
¥n¥le 41 4t¥i «fnt44i 3rtl 4Ftr<cn 
C¥t¥, ¥1^4 »rf4 4tiS 41 litll4 41114^ {41 
•fill 11 4114 citC41 4tw nHtntPr ¥14- 
it4 ¥f«i 5*^1 4t4ti §*11 lira 
4*1rw fttf 4tf4C4 4tf¥ I ^4lt^ 4t4tC¥ 
f4»l¥l §*frn 5t*f 41^ 4l?t^l1 *lf?4tl 44 
4^1-5t*f 4f^t4 111 C4C414 £¥t¥ 414 

«r?f41 l^t4 454 lit! I §«1 «rit« 
5tl*fl 4C4T •(f§11 C¥t4 4tfwif '9'5l iTtpl 
fill *tf§C4 41^ C4§ 414 4tC<C41 «rf3pit« 
41 itn 4tf4C4 I C¥t¥ §1.41 4§4tl 
41 «l¥tl §11 mils ni^n 5t4t§l1 
41111 §lC4tfn^ ltC«-¥4t4 4f5T§4Ffill 
C441 It 1 4§ 44 lil4fl 4C4T 4¥§ 1§4 
5§i4 41 4l§4t4 cfe*& (Micam test) I 

§frt4 4¥ «r¥tl 4?JtC444 441 FC4 1 

.4tt¥t4 ¥11 ft <«¥§ f^Ii.-Ftf4ir 

5tt4l 4WTI fifli ¥ftftfli l«|t 


5t§ I ^tltl irtfxSltl <tfk444 flfH I'm 
5t§ (C444 100 411) I ftWf 4Wr 

100 ff C4tmt4 C¥t¥ C4t4ft§ ¥fli1 ^ 41 
¥fl4tl *11 Itlltl ««¥§1 441 ( 

f4f4^ ) *1^ ^4^4 '•4Ftf^m4 ¥04- 

f§TB 411 ¥11 f4fli 44m *11 StWl '4t4§4 
4t4t§lt 44 C¥t4 4t% 4fil1 4411 fl I 
4t¥tl 11 ir 1 l¥4*1l 4tltt4T l*t¥l ¥1 I 
iff 75 41 «¥«R‘«t4 C¥T£¥1 ¥ft4ltl W" §11 
ltr¥11 4tl, '5t¥» ¥§C4 C4§ C¥t¥ 4lr<C41 
§*r£4t^ 4fll1 ITT ¥11 75 «1c4l ¥4 ¥^^4 
C¥t¥ 414 4f411 f^4f5^ II 44^ 4tr<t41 
114 4¥*114 ¥11 75 I^SM ¥^4 4^^1 
414 1 l¥tt4 414 C¥t¥ 441 ¥11 C4 C¥tl¥l 
80 1451^1 If 41 4tt¥, 4t¥tl¥ 

4t4ft?1«r¥f§l C¥t¥ 441 ¥11 4tl C4 C¥tC¥l 
85 lltM If 41 «fC44^4lC¥ ^t¥tC¥ ¥^ 
4114 C¥t¥ 441 ¥11 4^<t41 *lt4 41411?) 
«l¥f§l C¥l¥§ 4f4l44 §ir4t^ I 

fl^l laVll 4l4 ¥§i:it¥ 41^11 cfel 
(Shatter test) I <i|§ 1?t41 f4ff4 wm 
C¥l¥£¥ 24 §i5 ¥14 ¥^14 ?1C5 C441 ¥1 I 

4411 24 §55 •?t4 C44:ife?tl 4WJ llm 

I'gl 41 4f411 64«& §55 4t4 ¥§C4 5ll 4tl 
4*)r5 C¥f44ll 11 C¥l¥«f4t¥ If ¥'l¥4ll 
4l¥tl47 6t41 ¥1 1 '*§ iff 90 1414111 
§11 C¥t¥ If 4441 ^^C41^¥l,'Sifl ¥§C4 
C¥l¥ ¥tt<r41 §lr4l^ iflK 111 ¥11 
§41 1?|4lCq5 ^ If 41 C¥l¥ 

¥lV1§ iTfl C¥T¥ ¥^41^ §«.1I ¥1. 4l¥ll 
ifilll'S ¥*11P4*^11l¥lC4I 4lf*Hl CfH ¥1» 

24 §51114 ¥ll4l C4^4H 4114 ¥1“ 

C4C¥‘4l C4, life ¥lr<C4i 4llH §H ¥§r8 
Fi# 414 f4^ci irfiii cf«ii ¥1. ^14 n 
4t4 411 24 ^^^C5 4lPni IT? I 4t4 
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fT^?! ^T%f^ 

c^ Wf (M 24 ^ 

fim I 

cn, c¥n« ^iwT »!t»i- 
fti '■Ttftfr 

¥w '4^ §|{5 n^K c^tt^ 

«n c¥tm iK<rT 

^c*i 3rt^ ¥ti<c»T fnn «iTi 
fHn c»i\? c¥t^ ^^c's ^ ^tls 
*i«rt< «an*l w.i to* »JWT ^ 5 ^{i» 

nnt^ nfflsiti f’ltn? ^tfli«»Ttfn® 

w ^1 I 

^"*!tr5 (m ^Ttfn® ▼ti<*r 

fl ^Tt^« ^c»i) ^ 

mrrKflnfwt*!t5 ^ttvi 
cftr« ^iifr wtftfT« 

^*^11 *f?t«ff5i nfiiijt*i fsJT 

c^tt« wr»H 

ntftTO ¥11 ¥1, ii*n 

ifti 1W «lttf 1 *ft^ I life ¥tt<C»T C¥t¥ 
It'PI f^lfl |{i|51 

'stn (?iTi*i ffiiti ¥c»i ¥tr<w ^t*t ffm 
IrtI ’^Slt^ C¥rc¥1 1t'9tll1 <11^ 

«n*rti mtf’it'iT i¥i fftr^s m «<i^w9r 
fe«*ntiR nrFt« ir%ii itii ^9 
CftClft^ ¥tt1 C¥t¥ ifal ¥11 

Vi, iKfc® ^n *i!i*ih ^n ui¥ti ¥11 
¥1, cnffw wj it¥i fic*n «rcit¥=» i 


C¥tC¥1 ¥tl W1 «rrwt64l ¥1t 

¥^tr¥ I C¥tt¥1 111 ¥¥ Vt 

I Iiltt¥fit¥t Cft-r ¥1*rt1 

¥tttif nfiitt ¥11 ^tt¥i cn-f 

'll nfiiti ¥5 ci^— 16-18 *<r5t^r-ii¥ ci^ i 
A W ¥W1 ¥^c« C¥t¥ «ril« flw <ftl 
24-25 n¥t^i itii*ti niM f^ft'iwi ni 
itlai *ifiiti 20-21 

¥i*iti c?i% wtci ni »w A iti ini'® 
iti I cil c¥tai c*!^ «rirc^ c¥tc¥f nfimti 
¥tC¥ I «•¥ ^ c»lt¥ ■It*! IfiSi 

iicitfl fltl 1*5 K C¥tC¥1 <rcit¥f1 flti 
0 8 I f¥l ¥11 ¥11 <1 ^flltl f»lf1 
1¥^C1I C¥^ C¥C¥ C«^^1 ^«»¥t1C¥l 
11W ^i:¥¥ Itfiyil 1t1 I 

If^CII ^ 1^¥ 

®t1t1 ¥¥ltf (Ash fusion temperature) I 
¥¥¥l¥ T« ®tC¥1 If, ¥lt¥ I 
ttl:ii 1WJ 4f«iti®: iti:¥ f¥f¥¥t '11^ 
^Tt¥|iii (AijOa), ««¥l?i «rni^ri <Jti 
fl«*ll til ¥lfl 1tC¥ r¥8 Utljl^fl, 
f¥|C¥’tl ’¥irtl®l C¥k¥1 ^Wfl® C1*il 
1tf¥C¥ It^tfl 1^ V ¥t*^C5 *11^ iHtI 
¥¥1t¥S ¥1111 C¥^ C¥C¥ ¥tC<C¥l 
111 lfl ¥f¥11 111, ¥t¥l ¥lC¥ C¥t¥ 
¥tlta «rt¥t11t11 ¥C1 C¥)l 
fl1 1^11 ^?«1K itICfl ¥¥ltf C1^ 
¥¥ftl Itfitl, ^¥1S: leOO* ¥t¥l- 

¥tfl 1¥ltt 1>t¥ I 





^>ntt*fl fcy *ffif«^1 «fl* I ?Jtfi!- 
ciwrai U. iit*. ^ji- 
3Tc«p >i«if« *r-»fc^ 

{fv ^nci I gf» 1972- 

73 *»tw aftfi 

TO fii^M 

<*it ^ftft-r^tcsf cwu 

sn I «iil «tft¥t*rtt^ sSi c?«ii 

tncf—ntcit^l?Tfl-4? « ntfitsHiti-fir I 

«r^ii csFtsF^tn 

I cnh8f»fc'5fl ??«jf I 

w»i « 5f’-nr«i iiwT c^ 

•f^cw mK « 

(Hi *ff«||Jitff I 

'Ilf 15 ^IW9 m ifsr, 

cfsttn. cf*fp« q[c5i jTf- 

«fnrfi «ftw cf^»i I 

^f«« Ciff c*rc^ 

ClNjjrtCf ftw •iw^ts 
««▼ *fffCIlf I (Hi TO 

»wti nt«ii f n»r I 

•iTOi ft<i 51*^1 
f»ifti5cw iki fn. '<tl5 I to 
Cf, (Bagasse) iff 

•ffwtl Propionic acid fACH 

^ ftiTOfif (^1 irf^rr? toj 


Clt^ fW « TOfiF« 

Wtf*ri ffCl) 4Wt Iff CTO 

fhri 

ft: ftlfe fjt«ftc>itftn citn w 
fCfl ftci CltCll ft«*l fftfl- 
'^ftCf f’Itffti TOf I 

ftiftiftc? •(ftstft® nw«t ’wt’itftn 
feni c*ftf*iwtftf «irtftc®i ftw nv\ 

nc? I <«5 *rs1^i Ftnt^ ft: stife'« ft- H. 

cfftfrt»iJii 

<4^ ft. ftr. cfft- 

cfiffTO 

4| 414 ilflS m ucn ^1- 

ft^ltcifl ^*rt4t4 *ft'8« 4tC4 I 

TO4 C4, »41<« ftcH 

^ nft^tci 4tcn citi,?! ftc^r TOtcn 
fcicf (cw-^H«, 4ftF*r 4twftn 
vstl«lt4 44^ ^Ui ftlirt C4t^ 
^ft« ♦tfiitu ftntw) I ft• 4l5 ftn c4i^, 
c4t<i, ff, nf I ^«, f I'S- 

c«t^ itc4tinl5^ «tlfi Uftf 
4¥ ¥« ftfn Wfft fvrtft 

111 4it« cTOj«i ltd I 

nftpw w 

411ft ¥C4 flit! 

^f«44 nift ^Wftfl <44^ ’jft?!* ifftf 
9tc| 4IC4ft ¥11 TO I ¥*lf ¥ ¥^*rTOl 
C¥C¥ 41 *ftr« ^4^ f¥«l4JfCTOI 
4ftft ft VI ¥14ft ¥Cf ¥ ftftf CTO 4t 
¥rft44 •lift ftcf ni^ftlfti sift I 




itcwn 

c¥t**it^N It! cw* f«f¥si»r^ 
caitiw f»c¥t?i <<1 ftn 
WKf^ I itll ^ C3FfW1 

»•¥ «r^ti mj 

f»iftwi ^ci c’tw'e «tii cnVsi 

^ttVf 5lt I ^tCfl »ftf ®- 

tJini ft»re^ fttn <ct ^tcfi 

> >wni 

m 3^11 «•« *FW Sf^Jl 

«lt»lC^ «l|5fl^| 
¥11 >1«1 m I 

Wim VI ^ 1 ¥tl1 «lil« n 

*tJl¥1-flfy¥l It^ lllCl I 


¥jf^ »rf^t^l 

IJMttSll f5»tR¥t»lC« ^¥1 

intii-fiwti^ii ^nti f«i»tr>w-f® ilri -<¥ 
wn -if^t)^ fieifii 
¥W11I 'll W ¥¥»3( 

Cllf f«. f«|l¥l 

ftC¥^ Clff «tH 

citn «if¥nti « ^itia 

15hw ^nti 40 «4 

¥tf¥i*^ \n ltt¥ I f¥fl «1»1Cf 

nn« Cl, ’^tftircw iw 

w w c»itf. ini 
ciui Hill, «t»i ^nrs iti I 
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«rtff¥f ¥l If jTti •it'fii 

Itf n, •w <«¥ ¥tnf ^ Cl*tPl¥- 

*nft< (High Molecular Compound) 
citfwii ftuti «frr¥tOTf^f c«ifcf^c¥ 
faifl¥ ft«f I 

Iff ten <ttf f¥¥ vn f¥ll^"fwt, ftf¥ 
« <snt¥rtfei ititw clfwf > 1^*1 
%^«¥i i« ^¥W nit< <111 ¥1 ffCf ^ifi I 
¥C4 ¥tcil «C1I nt<f J ¥lf nl« 

itkif ^*111 A ’liwf •tfii^sf fwl 
CWliJ ftf itf I Wftf I^H 
¥ fttn iiii fti I 

¥Cf ¥W1, (In ¥ *«Jt¥llc^f Itkf 

'¥¥tc« ¥1 ^rcf f¥ r 'f. i964 

ilwe «a^ «rml 8 c»itf««^ fiwti^n 
icwti fin fw «rfti icicii 
'stfl Iff ffcim 
f®. citeitf, ¥ f f®¥« ¥ft|. 

ffarit^ci® *< 1^1 iiKlB ^«fifl ftwr fiw 
ff C*11 I 

¥tcn ¥>tf i*® iiK I ’jRr^lc® 

Oj'? *111415 ClI, V5£1 4 (£|| 

wi «rrt¥i|5 ¥ itwrti ftPrtf 
ifip-Jtil w fw I 

ir^antf fhw ewe A «wtil5 t 5 ^ 
«1Clt¥«\ll <1 ¥C«1 ftllftlf 

ef 151 itn tmci I 





: jmvm 

»uwftr 

?Ttf®fJt'! 3Ft^. 6 ^lt\^ 

C^rtti ^filft^t-l2, 4 etfl I 

5fT«^ c<fc^ ^t«r« nfi«6&i 
«5Pi^ I «rt5|hffIf ^cn *in[rai»r^f- 

n^if ’« *ftlB»rfn«, 

iTtftf«, CifJtPsf^wtCiJa «rNf»(¥ wfsii^-ir 
UUff ^cif c^^f^ wfsiFeri 
’ffi«"itar »<¥ 

c^cwt^i nPr^n^ 
»rt §«F« 

ntft« wfiiif 'iJtwtBj drcij r^sjfe 
f»r-*rfnir ’i"»i£# 

»ffsjf2il fifru f®f^ 

ftcirw fits 'strwtem? 

^ItW ^tcV—tvfsfl 
fs», f^rc^ ^'Sf 
^wr«t^'8 c!i^ I v^-ftac*! sftacfa 

a^tii 'Iti fic-ia^ca 

^<5 fiai 4^{5 «rf^lB »[C’!a 

»rwf«r¥, ataf^s?r«f *(^t^t55?i faala 

w «tat^ «Jatsi 

irfTi« « •iftba >iwf«i«tca 

fI 5iH, «wnr®^ 


niFs's ^ifaftcaa 

faaai 

s'W «t^rs ' nfl^wrffl 

•ffasa nti^»it®Cf^ <Faw i 

c»m#a awt^n^ ^ciit«, «tai w '« 
I f«r^ c’T aif nftaw '• irfi^asKa 
fB«i ^zi «[tc*it?!ita 

afc^i ^caf{8 

fsj «ftfta aJtK« *i4fffi ^tm 

« 4-f^n^*^a / alls 

f£a at»i^ '^mai ncsf ^fii i 

^arrw NS vrfi^S: 

^^t-ff «^f»ia, 4/3 ft aftn 

sit^tftf life, t«M2 / ?tH 3 11 

cf\n^ c*f*rta ^fir4t«tw» csi-ftf 

I a? a^a a^lft? 

’iac?a 4c>T ca affwi 

aFcac^a, ^sta^ ^rftsw sii% ^tcf I 
^Tatcaa ’Ftft’ltaai flfiaa atftfta 
a^aata ajcs wtcaa ^ftfflt cata, 
att^® 'ttai aa^aun^ ai ^ta ftcwat^ 
ftcfa «t#iaar ^afff® ntwa— jjI §i*f« 
ftca caaf '^tcaitsata acacia | faftF^ 

aaifafs nftatcaa aa ^af—afai aftftnat 
«5ra*i iiacia, uil a^lB ftcaa 
sit'iata acaa I cwia »tai uta^tii, a|j5a 
itai N6t*i I 



m 

9R 3 

—1970 


raft?’! ^ —iigs( 31^ 




Dr. Albert Crewe ^ 

TOi jn^iw «Ji? m ^ftwr^FfR sm ^ vxm \ 

fen cit^ ’rtn ijr^!»r im c«ftf^^ ’Rwti.i 





^ C’^t^ f^filM w A] *tC3ltKl 3tfr 
^ I '«^ ^«w?r ^JWi ^«!?tfl ♦itff 

(ftftQ c*i, «il5frr?^ »Jt*rt?*i 

I ^ f?w ’♦H 

cm ntt?; 500 m 800 

ft. ft. I «ift c^^ cm ftc^ iz^ m, «iii 

c^z^ “t I 5000 isti?- 

5»n ^1? i ’t<‘f ^ft'3pir ^?ii ^1^1, '®w 

c^rs TO •it^c^l ?[-^t»i —i m i^tc? cm fTt^ic^ 
TO «[-ft^ I ^5 cm cni^rt cm\m to ^ift ^w, (?\t 
^rm ic^ cm ntm ns i *ii^ tiftcir 

.fd» c^»i^ftlt cm >151^ «itTO c5\*Sf TO I «rtcTO'TO 

^ MftwM C»Il^C'« 186000 5ift9t ^1 300000 ft. ft. 

^1 c^«t?i-’®^cw?i *x^ c<fr^ »ni? ^tn «ift ftfti^ I 

c«iTtftft? Bi^n t?(t? c«t^ ^rt?r fwt?i 

»rTO<lJ C 5^1 • Helmholtz 2^:35 ftwt^ftl nllTO 

C^ C«fC?U^t^ *9)CR? ft(;!i Tm 

fife ssiftfl cn c»fiw lOO 5?1 im 1637 3fft»r i ^«t? lift cftsr 

mm ft«ft cu® c^Si:« ^u% cift m 

^ iic?f »IC»^ f 1^ ?ni *ltc^ I fttn ^ 

•ir^-TO5i ^ 1 : 3 ? ^t»ii-TOi cM<^n* w 

i l!3*t1 cn m ^ "l«!ftit Sl1 I 

^ft5t CTO «QS|r^1 TO»I %<1»lfti ^?1 CUC^ mc? I *«| 

TOC*! nft ^ft^lftro Hill m vfiip ftftft^fl inTO 

•c^? H (?ll%ft^T? HTtcn? CTOWK H»|l IJCTO 

f^^TOf^rftlJTO ITS; Cftw 

iltTO nC^TO H»ll& m\ 'HCfH ft’T^I^ ClPtCH TOCH 

I TO HtTO TO, 01^ IIITOI 1/4 ft. ft. Kltcilfl St? WH ^ftfr n<t^ 
TO ctitiF TO ftsT cul^ft^t? I m <<?^ ^!d ftn« cm 
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c?t« *ttnii ciR^ cw’c4t<r»pr«tt—«il 

firt»f ajt^iit^ wtwfl w 'eir^ ^ 10 ^nti 

<wi w, ^8:4 cw Stw ^ 'ew^ fi4 n ftwtantwi 

Wfs 1 ^*ft «£¥ *rtf ^ WSI 5C4 2*3 N » aictic^ll 

C4i4ri »in«5, t? c^t I u»| ^irt^^i^fir 

^ c«fw ^t^t€ ^1 ’irtii I r»i vtn oti, 

^«C»R C^^^ ? f^®tC4 ^t8l WtsiWJl, 

=Wl CTtfr *1^ mlwT 41 ^zm\ C4?t# T 

cw *?c^a *rf4^c*t4[ a f^fiw *t^f«tifii ^w\ inr, 

'»i?i HC4J «rfi^ •i^f^ i fk%A 



Uk^ 

B ftl ^4 AB f^?| HM (l^i fw) i S ftsfZ® *?d4 4^^ 
lOT A Cftl a54-x B C4tfl TO S C^t*! ¥41 fH I OKR CTC41J AB 

^t4TO TO1 ¥tar, c*irr5 m^n^j SB ^vs SA*»fff 

¥fl 44 I •rsl M4 ¥C4 AB ^fi[t4TO brrtj4 i5*l41 AB 

C«TO if^J4WC44t TO, Trt4 ^4 ¥¥ f4^1l¥tC4 ¥f4TO ¥41 4tW I ««¥4 
CTO ^ <lf44tC*l4 CTO 4fw *ff4rtt4 4Il¥ (12755*9 t¥. fk .) 
ff4t441 ft¥iC4 441 44, TO S C¥ttl4 itf4 TO TO 17*6 CTOtl ¥|<h *4¥ 
f^4 «lt4 1/210 ¥t4t I ow 4^4t¥tTO I?it4-»l¥4 (Solar paraSaz) TO I 
ai¥ft f4tH C^’l4-Wl ¥# 44 *«¥ fk^ ^ 4t41 »«¥0 |1*I4 4t4l I *fl¥ Clll 
C¥t*l f4'|'a!¥tC4 ¥41 4¥4 44 I 4ff 0*1 CTO¥ C¥lt11 

¥t4¥4J 4Cl», TO C4l4 4TO4 C¥ti4 44 TO 4tttTO •tt<¥I 4^ I TO4t? 
•llfro *?C^ 444 4l^tC4 f!|44 ¥41 ¥44’« TO4 44 I 

< 1 ^ ¥14C1 C4rtf¥fk44l ^¥4 4^4 ^ *tf44t*l TO 4tC¥4 I 

•|f^ f^f41 TO C4C¥ W TO4 ’4^4l¥tl^ ^fW4 ¥44t4 444 ^1 ¥41 411 
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^itr, 1970 ] (?m fii 

^il «a|i'« *fl¥ nfeJTl i tsiap <aici[f 

c^ ^ ^?r 1874 Od^ 1882 t »nl 

2004 ttof 8l 20]2 6t I «il^ 

rtw c^ t? cf<i^hi ^*ft?r I 

C»«rC¥ f4<«? ¥[t^f^¥8Jl »!f¥ ?[c»ri c^^^cSfitcft*]- 

(Spectroscopic method) i 2^^ fftW S ^ m. ¥¥*tW 



fs9 

a, b <11^ c OTI f^=»t ¥^ttsi I d ?C<T1 WRI 

HRW I C**t¥C|l5i^¥l*t-‘l¥rfJ¥ C¥R»l«ltaf CR<I RftRI CRC^W 

*ffrrtn ¥Ri RtR« b ¥tc5i «rtcf. si^cara cR^t *tRKt*f 

¥R1 ^1 »r^«tCR fapat’^t*! ^R=?Ir (^r’f cn^ ¥?r¥t5 CRC^I 

^1 f¥i *rRfi a ¥?¥t5i ¥cr, si^^caiR m «iiTn 

^R?Ir cRc^iR «r«R ^ ’jR^? c si'TOR m •Si^x ^R^?r 

cRc^nr *iRRt^ ¥Rt ?fl» b 'BfR’Rtw «rtii c^n a c 

«R¥tCT «rt« «c^tR *it<¥j c«rc¥ ^R4t?[ m R<r ¥Ri ?ni I «<;% ♦(ifvcas 
nt¥ll Mr ¥¥*tw ^Rftfl life 297 f¥. R.M 1 »il¥ RfW R¥ 

(?IC¥<I ?R, c>[t Rw CR’t '«‘l ¥24 nR^^II R<R ¥M 

o« 4nR%tt¥(2xvH^'<t?ii«t’rR:R^R^cM¥^dR 
MM l[Rl CM¥ *s:rtR (1495± 2) X 

io» RcmRIir t 

RflWtWI*l CM¥* 


• •tfKRil R»N, RMM1W f CT¥, f Rf t«1-6 
7 



#1c« •it'tti ^1 eni ft% >^1 ^ rtw 
oi«fiw c«t5i wt^r ^ ^fi[ 5^11 

C'^'e^l ^^•tJ C«IC^ 

'e '8w ^tif, ^1 ^^^^ 

CWC*f?I f^®t^?lt^ C5^1 ^Cir I C^»t fil^^'8 

»r«ff^ c»it(%i:?i^ f^wt^^l ‘«^r=r f«ff^^~3F?t^'$<i (Saw 

dust)cwc^t^ ^^fir y{^9\z^ c»r%,i»i 

ftniS f&^t?i ^f'O c=^f^^jt2T ^s?ltj&^i:& 'ii^ c^t^ 

»riF»r izm « 

»jt<rrtH^: c^t^ ’f?! ♦mai ^^»itr^ 

(Destructive distillation) ^iil \ «ii^ <srfe5t?r «C«? c^ 

*ffr< *rt«9t c^t^ c^t^ <*rifW; ^rr^fsivMsi « 9tin 

^«r ^mu ¥«1 511 I 

^fltrsK '^*'51 5fC9^i& ^«p5 »!3f f5ar*ii&c^ c»mtw»rsi, 

frt“s«f^firi «r^% I& »i5w flfip^tfl ^^l f^c5 500-750 c^. ftr «if« 

?fcn ofcn f^9r ^tr^rc^s C5tfe cit^ ^8f5 551 

(Briquette) I 51(^5 5t(^*r55l 

5l55t5T5 5Tf^»I ^591 ^r< 5l ^5if, C-tr«RNtC55 51^9!^ fiff^ 

^W5 *t?t< f5C5:5 5tR5t5 5T55t5 WZm^ I 

vH^C5 bif5 ^ =5t^55*rl C5t^ Clt5 'fi «ff^ ilW^f 

^t^c=ni *rt55t*i C5% ^cf I tf^'Q cik*! 

CW651 'e ¥»!5t55tiit5 5tf^?T f5rf^5 C5 C^ ^1 

55, W 555 5^9 5F5, W ¥tt5f5 f55 0515 5l t5^ ^5 

550*15 1 

«f^5l 5»J5t5 W ^5Wt5 5?t<f^5 C5f«r5 51551 5t5 I 
Wm 5 5nit9 51055 C5^ 5l55ta| 555t5 51505T5 50W 5|55l5 551 
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19^0 ] 

CTO i cifiR ic*n ?t^c$rc«r=i « ^f%c«rtJ^?i i «tf^ti 

«Plt1 ^«Cf5r—;in<tr si?, ^tCTO *tt'«?1 C^t¥ i 

CWts?tCf^'« C^5l Wunt C^1C< C«f41 51? I ?ft?i 

CTO C?«?1 ^C4 5C^«5T I 


C«t?lt 9?C»1 CTOl^l ’4C4rfl 

41^1^1? C^^^ ^C4 Vi;?? C^t?t? C5»iT?t? ?C5?, C>lt »ITO f?l5 

'Bitwtem ^C4i I TOa «rr*^»i5iC4f 45tc«i •rtMic® *tT«1 ?tii— 

C? TOf ?«irf I C5t®tfr» C^MtC^FtW? 5lt«l C?i^ 

eve’lle Tom I m^tc^T -I4 t t5 £«ftc? cntJil ?1?i f^i 

cw mi r w ?’<i4 ?c5[fl ^af ^ Re? ?i:»i, w * 1 ^ ^ 

c*intc5ptciia ^tc? 4t??r? ??i ^c®t ’®?9riiRi Rf®? 

Rw ?Rc? 5n ’fc '5 RR^ Tto \ ’®T^ R^ TOfl ?taite 

t? C»t«tC9ll ?? 'il?^ «IC514S ^ *1^? C4»f C*ttm ?t? I «jf^W5l? 

^Tc? I c??5i—*{c4ffl 3(ftt» »itRt? ’f’ltarfl 

R^8 ^1 ?i? I ?i?car? ?t*t?i? mw ^i^cftcTO ;?tc? "f^'Jttlt 

W’fTO? f««M ?Kt ??i Rc’*i't?M5 5it^tc?r ^ ^ mi 

c?c4s^ ?e? c?«?i ?? I « 

«iR5<«R? »i?c?? imm ’si^^fap? ?c«? TOtw TnfHi% mi i 

5i^3r-«fw ■tc’^f? c4^ mu 4^4«(t5l ft?t4 mi m^i 
R*f? #i1i5?i »r?3T*TO c?c^ cet?l ?! f??tTO? ^8? R<? 
mati wc»« «*rr4?4R? ?t^t?i C5i'«?t ??i «tR5?8R ?R "t^ n9 

mm IQ CTO« TO C«lt5(t ?t?, TO ^TO n? C6t«1 ?1 

TOtW C?C^ ?? ^tc? i C^i Sll, 5 C»rc?^'9 ^ ?T^»! 

R^ti •it» ^c? I ^Q^c? «rf^ 8 ?R? ^y??? fc? «r?? 

l^tP^41 mm ’VC? I 

.. ?n? TO c??? TO >??? TO^?t mi cmi^ 



4^ ^ I 23-1 , 7*1 W1 

W, ■ii’5C9I Vt^ ^«tt^fiN ?Cf 

^4’5|« ^t?r tf»Rta^1?i f^4r ^v:^ i*tc¥ 

vs I »fJtf«s*l »«#\ JJl *?C4T IWCf nP W f%<t, 
’^•11 c'Btfjt^r I c«t^it»f 
5f I ’«rm*«2rw to ^ticj?, to liPs 

4Ft^ I vz9\ v.v 59itR»nr c^t^i "Hr sn, 

»R?( 5c»i ^tzn <(tfm 

^tC4s I <4^ "tt^rfl ^ ^ I 

-f^ ^uiofs ’^tcsi d\T:f{ TOai "Tto 

fSHm ftfsai fkw9 :—(1) 

^f^r’t—«tc^ «itcf ^^"f, ^ «rt*wi c?fic« ♦tr^ i 

(2) 3nrj!Btn—jo^ ^ti:^ c«Jt^ cft^ 5t?, ?lW?r, « 

f??iti I (3) ^nC 4 5Ftw?i *1^1. aHHsrt^i 

c'f^l »it^, TOtwir "fc^?i vs i wh "f^-^t 
c<fc^ ‘flw ^ttsr^r «fc^ i TO’H sRHft^t^ f?Ri ^ 

«lt^t^ I »ll^ s(<rj'3tC^^ ?t« '^tW ^^Z^ TO* I "I’lT' 

^UWt^ c«ftcf m I TO "HK tow fka 

'srlPl C»ItM uqr»! C<^5 I ws 

>ITO I 4t»iw^: ?I»I1 »lt?, f^Ttfl 

20 «w 20,000 TOn «icw ^ I =15, »rw5 "If# =n 

*51 a^l^WT55 U =I11 aH*l"lf^5 ^^tOE I TOIHRI 

AC5 4ll8*1W5 »(5f'JR'Htm TO'ilW C’ftlW TO5t WW =rtl CTOI 
fro^ TO-c»!C^W 20 ^"niw« ^C55 »Hrw 5W Infrasonic "If TO 
CfTf W 20,000 f•*inf 5 ^nc55 "If Cf Supersonic ft Ultrasonic "If l 

fW5 f5HJ?TC5il f<11 5»IW to fl=l TOtTOf 

f<n I fWt«sllW5 fTf5f*fl Jlf ^ TOlfl ««fTO I 

taf®»iw?i fwt'Sttf fif ^ TOI 5tfff frfffti i 

f «i|f^f=l f 15 to* TO1C5W to TO=l I TOf to 

t|5W5 fl bsffl fWf TOlfftTO <snTO C*f I TO ftH TO TOl 
•SDIWttTO « 5C5 TOCf* 5iptf 5to ff 5rwl5 TOf I C5f f 

^5 fff^?l1 TO »I1 ftfCf* fftoci* to CftWl W»I1 ftal-| 5mt5 
TOtof I »«* *15 5C55 TO« toTOf TOf tWff TOtf tot^ 
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1970] 

I f¥k •ttc^ m\ fsim «iwf ^rlNt- 

f^lM TO5» i wTf CT <r«i« CTf^ ^rtwrl—f^f4 icn 

TO5? 1887 >rtm sosi^ flNi ffl -srtwtwtJ? 1 'w ojt 

ITCH ^t«« ^i[f« »itf^ «rtf 5tf5i« 

^liH 01^^ Clf«t«, JTt^W ^Tf« ^taiti 

^ >6 I 

"f^ fwt» ^tcf I ¥t«» 01^ 

f¥ ^«r •it^Tc3?i I drtc^itftsj ^i ctditw "W 

Tisic« ^s?t ^iC4 c»i^ njin i wc*w 

^Jt^captwtsi, ’8ITt^%ft5t?l « I wrcf 

*1 ^ Itt’Tt’T I ^>rt5T «(tcf i 

aiw elites?! ^f«?r ^*ni «tt<f ^ttif I i[C*n 

I C^ % t5 ^fl TRi» (?\t ^*’15^5? ^CiP thermoplastic 

cn^ ’?lt ??r I 

C?f45^ f1<st# Ctmv\ 

fsi*E?^ I «itcif 'ii^i^ ^’fu «tf« m 

c?^f4’NW4 I ^t?ii «f«tf4^ 

bsir I ^?i f?«F f^cn «it^tf?« i 

(ill ]g^i?ini ^c« «rwjt^f '6 

OT I Km CT, ^iK\ 

^V3S <IC? *\UK I CKK’^ ^1 KKi ^K^ ■TW- 

^urc^ f4^i^-^?c9p nRi*r» 

I «iil^fir^t?iT*i c>i^ «rf%‘"tt# cfti wi 

I CKVSK «it« playback head 

K<ii Ikzk ^Ki c»i^ »w •irt« "^^tCl twr® *n^ I 

linfirW i(l&^ W8 ^tK 'sinI kite's, ^tc^ Km Iwfl^ I 4pnp®*twF 
ci^ffe^CTi TO Icifiw ^Vs cars ^ ^tir w i kck 
«tCTtf», «c®ii <rf« c>!c^ro 50,000 KiK ire?rt i 

ow K\K\ 511 csmrt#! ^tic^iti toi 

1900 «il^i l^Cll I 

SRtlf Wlffed Cl «ll? *11^, VI VWV^I VCltflJtV « ClVtCll Cltlf if 
^Jl^lliwtlttl buifvv vicwi "1^1 vtc»lt¥ftltcv 'il’ttPl 'e<1tc-f la^tcv 
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I cft« ?c*r ^tc*ft^ m oj^ wh ct 

tffi I i«Btc^ M{ <ic?r ^fC»lt¥- 

">WCi| 4[?| I ^*1 fttC*SJf ^*f?f Cil<{tfl I aiitfr 

WT ^ ?i 5« I "f^ c«ft« =^i '^\i^ ^*rij I 

■fcwfl cwc^ nvn ai«(& ^Vip{w ^c»i 

mT\ • 1958 »rtc*i I wc9[ »Rc^^ 

^c»f a?c^ i^a I 

’SI® ^^i—CTS! cn f ?nici i c«^i^ mt 

If® «Jt^t<rl ’ffll ^9itii I ®ftwi- 

f=l« »l <315*1 =fW ^1 I 

•ii*»5t®tc5 “f^ rin(8:*i5 ^c*«rr^^ ^tc^ 

’fUcfi «rrt««f^5 5c« c?^t«tfl m c*!\5t51 “I5r-f5»tw5 di^ 

■rt^5 *tf^f^ n9\^ «iiif. di-5 5t^« f^«srf5®t»K5fl ‘nift<-ft®ti=t?i «i«it*t^ 
«lf^, I f5«(t9T C«|^t^C5 "1^ srt 

TO <tf«««r5ni c«it«i ntc?: = 11 , c’n9is(tc«»i 

5« I v«l ««*%1 ^ 3|Sfl5t5 C«f«^t^C5?l CWWT»! 5t*f f^C-T^ ^<1t5t5| 

ffCf bif4 ’fit n « «rt^*rt, cfmufii «tt2f ci, 

■rtrc^ *i?cf wi f^c’s ntci I «Tit®i ceinii <tff'«csrt^tcwi ^ttwi c*itit^« 
■f^WfI f5>ltCI TOf^ fftif CfI I calfst 

ntncst IJ*! tj5ic^ *111, mw ^115 »fiifi «if^f9R 5««t'e 

TOtWi? I CW^Cfl 151? ^tf tc^^l « ’fll 51 »^In *1Wfl 

5%CSW TO ^«tfsif Ill’ll ItH 5^ I Itcf CWItC^l 311511 He'll 

fltfvHlf »ltfilnt« "fCIW «lf^f 51C51I ^11 TO ItCf I 

■rrin mitie^i ^iii'Q ^in® '« 'aitipf ipiui icw ci’T-ficfeH 
TOi*i1 i»tef 1 I1«IT< fiH® '5111'e ci>^ *ici W1311 Hci ^1 
viit iti I 

♦»nrt<ft»j fi«tn. b’lmn f cm, bwh i 




iflsi CT, *^w\i ^tc3i I 

c«t5t« •ts’Jtf 5^^^ 

^ c?<tl ^ I 'iiwr^r ^ar*lt% ^i^^tir ^ i 

«ij:?tcir5f m »Tt?tC*IT« "fll ^OTI1 

*frB« f^i 5?tw ^n ^i:!*^ m 
<itfl i^t \ (iTf^t f?:5 ^9ii 6*TWf •fiw I w^m «i»r- 

^ ’^c?! ^ra?i5 n* *!rt*t w w 

cm ^ • 

c«Ji^ srrl&?r ^ f»f»it^ir c^tsi'e «tw '<t^«r cirn «ittf 
csVt^ ^1 ^t^rrsri ^c?t &f«ii si^i^n ^ti'e to iffcti 

^t'eni ^!f 5(11 

^•'rtr ’itlt?! •t®!? '<fi541iu 

AV9 sitC^ I »R5 C^ WWI vfl» 25-30 

^ '*Tt?r «tr^ 30-35 w 

'5(^^^r?5i c«ri:^^ fe^l «iw[5| cftif« 

CAH 15 if^w *i?ti<ff mm ww 

«ii^ >i5i^tij w:® » 

v£l^ 4|J!W f^f%»rt5»lf (^itwtit 

*it#, «piTf»it^f5ifi) «rcb^H( \ 

f^«t#l?ii ^f«?-^<5i AVs ^c<<j »r^ iwf TO 

TOfi?rfTO!ii 

m cic^ ^t?rt «it-(i «r«pH ^t?fRt*R ct, jji 
ifw fsi^ m\ TO *ttni i 

«r<itJr cw. ^nm wtf •row 

TOffWJi c*i, *m< ^V.?« (wcn itt? i 

♦frm r> t*!? TO TO TO ^ 'TOfTO TO TOf I 

CTTO c^m Iff '70 ^ ^ TOtt5i?r 

n%m f?cv *ti:f i 
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C*r^ cm C4, TO4f «C*RI 4|4^C4F 

^5^ f?[»irc4 4j4Tt4 m m 44^ cm^t^ mm »f«t4 ntm 

^ \ 

^5^451 «lli «t*li:3f «ltw C% 4K3i4J ^C?4 4^ 

C4-r ^ *Cf44tM 4^1 « ^t4l «f4pf« «t4l 4r^ 4tC¥ I 

»w ifiws ^<1 41 c44R?Ft?r 4^«r *f4tc<« nmit 

C44 ^4C» 4t4t4T m I ^4if» C4 flf^N 4f4W <1?rc<« «I4^t4 
5f4t4 CfW C4'?t «Prtf4, <il44l *r4t^ TO f^CTO^f I 

<WtW? 44? 5t4»aTJ4F4 444 f4C4f4»T C»rtfk4^ 4tPl4t4 ^TOf%TO 
4^4 C4C^ I 

C44t4TO f4Wt4l4t 441-4^514 ’4<4f4 «1TO ^fl^l I 

^ *tllWl CTO ^*141 i:?fC^f|t4R C4. ^ ^4»t*f4 ^C?4 TO ^4 44Jf 

4?«»f <aflt4 ^4t*l C4f4l 4tC^I '8rr4t4 C4Pt4« CTO ^%W4 «tf% §4 

»14^w 4|«xC“r 44tC4l »2nt4 C4t4t« ’lt'e4l Cm I C4%4 C*rr4t% ^141 CTO- 
fTO4 ^f«C44 *11^1 cm I 

^fTO4 <11451 ^C4 4f4 C4t4l ^It'epl 4l4, 44C4r^ C4t4r| 

4tC4 C4, C44tC4 4t<&4 ^C4 C4t4t4 4f4 <4tC4, C^4 41, Jltl&4 45»n CTO C4 
4f44r <1?t< ^11444 ¥C4 ilC4f4»1. ^ «t4 CfC4^ 4f^ 4?r4 C4C4 %4H I 

®l^t»l TO 


m f^4l^ C4 4tS4 ^t4 C¥t4t4 «r44 hft TOfl®!, TO CTO 
^TO m 4lt4 415C44 4TO C4^ I 'et 44 -SllfN ^TO, 4l TO 
HtTO^ TO tflCTO TO TOTO To C4:4I ^f«4tC4 <il44 *R4T? 

4rrcf C4, C4tC44 43It& fm\ TO ^4I1HfTOi^^C4 4C4 *44? 441 ’’fttW 

(Iwf fro JHtfTOlito4 C441 CWTO4, TO4 f«f4 C4tC4 »«¥]{ ¥4 C4TO4 I 
fl¥! 4Itf^^ TO 41 TO4 ¥14 I flCiR Vh 44TOlW I 

WI4 ^TO4 TO4 f¥f^4ll lltTO '4¥fr«rfl,4lf|>r ai¥ 

»I44 TO4 ¥TO4 TO ¥l TO 4^4 ?-r4-^¥t4>4 TOt4ftf ¥411 
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fqt^l9703 

^ ff»! ^ w^ ^1 Veiiicisn device, 

^ ifvu •fr? »iw ^wtc*t I 

c^i ^ w»r wct—?»mc4i? fs(w^4i< »ifci s«tw 

wrt ^ %»R I ^ cfcwi w»ffln 

cTO-:»rei1 f%i 5»f^ (W*! tiini i ^ajr »r^ti cct # m ‘«4f3| 
TO cFtc<nr to cf to to cro— 

'ftiwtsii CTO CB«r ^41 R#tfl TOwiir-¥^l^ c^ 

C?<rf mcif '®1 C»!f^C^ il41 VfCiRf TOf« C?«f1 » 

«t«W% CTOin 4t^tc^ «et 0K¥ C?FrT!f I CTO r«f^ Vltlf 

*il¥j ve^»R, C»1V|C^ C^trtil TO >« cfe CeiTO 

TO <5*151 TO»i5T, mr® t5 c?to nteii \ 

<5^ 4j^n( c*n^ C4FTTO ¥iir5 w f i 

^«t4C5^?l ^C91 <llt <5^ I 

TO <54* ^tf^—C«f^ f4l&4t*T 5(n:*r <54* 4jf%*, C»r« to C*f%5—«54* r454 
CTO5t*9t®t5l ^TO4*4C^ Ul^pf^ (Concave) >6 aispf^ (Convex) 

ceivf ,11^^ *JOI ^14 to® f4C® mV9 to C?4C»I4--1J4® 4^C4F 

C4>4 TO® <541 ^tot® « 4^ C441 4TC6® I to <54t® «lt® ^8C*^ 4®, 

cnt®tl C441 ®tc«® «tc® I »5l& f®^® I 

^im '5'e ^\ ®® C 4 , Cf4®4 4tC5 <5® TO C4%® S-fHt® ffll^M- 
4Ftit CTOC^ »FW# C®tC«® «5^C® vita '6^4 «!lf4C® C*F4C® f^C® VRf4 ®C®® 
4WCV ^iCf, 4*® <541 *rftwt® C?TO *lt4 I f^fn <1*1® <5® 4® f^C® C44t4 
TOC®® ®t®l4r®TOl 5to ^4® ®C®[ 4Tt!f^ to4 aftCV|® I to to 
to® »5®®® 44* C®t4i1l ®®C® W ®® 4[|:4i <5^^ 41*4 

^TOdtol I f®f® CWSPTO TOt® TO4 <5^^ 4^ TO TO ¥C® 
<5^ 41 ^f® ¥C® %¥ TO ¥4lf^ 4"Tt<C4t®4 ®tTO \ 

to <54® <5¥l^ 4Tt®t® fV ¥4t5t C^ft® 4tC¥ ! ¥C®¥ fwc®® 4C4I^ TO¥ 
C»lto «5^44 bsfir TO C»ltC¥® ¥tCf C4®1¥ TOCV!H TO toC® *tC^1- 
filto f®*lt®C4^®'e <5¥W® I 

<5| ¥ttoCT® ®14t4 CTO454 tot® toe® ®tto OTl f®f®4 ®4Cfl 
5|4lt® C®]tf®to 4Trf®f»l®® ¥tlf I »5l f44C® to 4C®tf®— 

“5t4 m® TO4 ¥l4t® ¥tCf <54® <5® ®14t? C^t® C4, C® <5® TO 
®TOft® 4C®® f5f®4 ®tC4 C4441® <54<& 44 toW ®C®C4® * C®^ C®^ ®4t^1 
8 
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TO??. ^t?R i?11 W t? ^ * 

f%?l ^*r 3Fl9i TOt? <il?F 

vft?iTO I w ’f nc^ «tir 

««ftf% %?» 'fl’pfr ^?ic^ w I ^tcw ^c*it?r 

■* 

^ c^i^i (^?r59f 'e ) mwt^ ^c?i c^fii'.’^H H.f4 
>1^11 I «nr ^f5i aT«i^ ^u? *m\ 

or^c^ I «rt^t?r <ft«m ^t3? f^^ «*i m 

c*«wft«it5r I TO «rtf^ «int ’vfii, T**^ 

4>«i ^ c?TO I ^t^J'e ^isf f^^tc*i 

?t«»t?i «•! c«i^r?i «it? c?r'«n ^itn «it5 «*! ?»tc5 1 

?i5r ♦fTOii. ?it??i Pi’t *1^ TOtc^ 

•Ji^ ?rarl^ c?<ii^t?i TO cw.^ I «(tfH 'll TOtci i c»it«F, m 

?»]f%s'6 vii^ C5i’*r ®itf^c?i ftc*? i 

irtf^ Bft*[i«f c^'<rt^, c?&i cFtC'*! c«rTO 

<frnt«?si TOf«»r I TOt« ^*111 f^wr cTO (^•*f m itcf cw^rt^ti r 

’irlf»ff%'e fif^wa -ii^ ??!? cf^? va^? ii ^TO 

ifTO ’tlfll %i( C?:? TO TO I vilt 
c^m\ ??i fi;i 41*11 

iT?i^?r c^ti ^(ifl wcif—(^ iTCf 11 uai^ ifil 

^C=l ?C?ff»l ) iSfriRs! ^*!*n<II C»!tl «?t*1Cl TOC«11 lt«f I ‘fl'<(!l 

fif^ ^tit»r c?<r^i?i itcw, c^<iiw fi^i TOtn 

'«?t?i «ii f^»T TO «t^si I ititwi? .$tw?i \ i£it ntt?r 

ch c^»i ttc? 'sittf I ^z^it fift «itiit-t TOi 

??1J5? TO1 c«r^ci ^j? I 5t«r«f5ic¥« TOfw^ fif^ c?TO »iif^ 

TOf^wsii St'rifqc^ ?5«*ili?i TOf^i ^3Ci ewe'll fifs? fi?i itw c<i, 
51?'© Ptflf^C^ CTO .1 Irt’W flf^ 'Sli^tlfST^ C?W 

ft? 11?^ C?, 05^1^ .at^ i£^V^ -STf l c^tc? "Sfc^? » 

»£i^ ^?ifr'>f-*i «ar TOft»i ^ it5 cTOt*f? I 'Ttftfiii 

Itci TOl?, 1C? 9fW?1 «(tTO OT?TO ItCl » ift W ; ' ^ 

»iTO^1 TOl^ CWt ???l TO? ^t?s? 

111?? iti «f?t5i itci ?i?TO ic?5i I fti tfl? ^Htoci? TO •n;^'':: ^w, 
TO w?t? It? «vsTOtc?? ent «it*i71 





^tCf <1t^ (») C<(C^I I C^ 

t<M?| <2rc!l1lf3? ^5 I ^TCSt JTsWt^l fft I » 

51?—:^t^ <ir«r< ?ittni «wr»it2t^ ♦ti^-sn? ?tfll ’fit 

wi f^ifw i£i^ <l&t? citvi ?i?, vit^-tn? ?»ip? 

1 

?11?t=l3-14l5926.I fl?f, l-T- 

fi ^ti*t *11^ 

(Incommensurable) ?Tf^ I Ill ^t^nu? ?151 *P^C^ IWRI- 

1551^1 ??C31 1 1761 Lambert-^ «W ¥C1 

iT*«H? 5itl I 'll? 1803 ItW Legendre —’ttl-'Hi 

«;<:«. *iT® 'Q iS[^h ?ifir i C5^t?i f?wt4*t iiw t c^ ’fcw 

ClC^»l I 1882 «tC«1 Lindemann 41*11*1 1C^^tC*Tl Cl, *tt^ 

^!F{if Ji’sijt? (Rational number) (Root) ^tc? ^\ I 
<ii'^^t^<ii? c^it^ri 4f«fi j\t '^I’f 

1<(Letter) ’tt^-tii? ^nit’t il?R 'sil^tCK i ^ f^C? Kmfk^ 5I? I 
Bernoulli ■«ltl1? ^ c ?C?*t i 'Hl’t? Euler p «illt c 

'SlWt-n Goldback -oit^tiJ CWtW? 

I ^t? 8t31W? Tf •llfl’f CW*! I C*!! 1*1- 

fifC? »**il?^ I Euler-'flJ ‘Book On Analysis* 

Tt-ii'r 1? I cic^s ^ TO «it*lfl I 

»./> ?? ’It?! fjp 3pi?^ It itJi m TOff*i» 

Vll% f??C'- ',-T'|^5!9T ?«?1 I TO ’»!?(*?’» 

1? I c<r C? C5!^l 1C55 witf?r«¥ I 

(Regular poly¬ 
gon) ^t? ^1 c^? ?f?l 1? I ^*<1 c«? ^??t? ’ll? TO ci'e?1 If c?, 
fTff •fftf’l ft^f ? '6 3hl*ltf 1P5T?^ I 

•HC^FftCf fft^f 1? I f^llci "Sr ^ m I 

W1C3? <11^ ff?t^ 1^^ I r^f%f TOf *ttit- 

'If Hi fTO® TOCf I ff*fCff CmCf'fl Itl Cff TOffl 
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123^ 

316051 «it^i ^5* 3 vsm i f^l 

wttaif^ ^\i^ »r«rr?i ^tcf^ i ^r^t*! to cwitc^ 

w, i(tJ» ^^41'5[R, 31408 31428-4« 

TO)t *ft^-iiw nm I ^wffc»R I 96 

05 ^ (Polygon) Jft^tCTJ 'Stil WS ?itif i totl- 

f^f^ri ^\^^^ CTWft tanfl>d>Sintf » I TO «flW5| 

TJ 

«itf%fsif%n I c^ ^ws fro 

I TO*i c»it^, ’wtt«p^t»iTO ^r® «i^« ^ 

c^f4c»i® ^tf^TO I w? 

?c®i I cpIi CT«r to i 

k»lf^ I ^\H TO, «1tl-0t|® m 3'830* ( 3 + + b-SStt=31416 ) I 

^1® ^f4«im TO »ft%-il« 378 TO 

f?3Tt^ ’fflwssi I 

C«l TOIW ’^•iff, ^5’<fJf ’St«^TOe sRtTOfsi ^^*<1 

5«if®*ii TO-sS, '@t?rlta '5[?‘rta!f4?c'r9 

cic-rii c»it®^c^ TO11 TO 9?, 

fww C9T5I, <^|3T, TO®TO9 3^91 TOtTO® <4t9f| TO« 

^4k^9 ^4*51 I w»r;i, ’tT^-ii9 3it5| 41 TO 

TO 314161 TO9i& 384TOf9Ri TO TO4 ^r^TtW ^TTO 

^OH » f®f^ ^9^ail C99 3RW I TO1 b*=2“(4-a*)J, 

C^lTO a=9«^ w 99^419 Wr, n=’??r!5C4f9TOm'<n, b-2n 

is\^'k w iii9f ^t^«f I TOj®I TO’iftiTO 

TO'® CSftPf® *lt«lK3I »rt^-il® 3lt5l I ^tTO Alkarishma *1® 

^tvs ^wa ^5»ra*» TOCf^i i 

3rrw mc’ir 154 ’srs^ttrs® m^fcTO C99 i ^^i- 

«lt4t« ^^l^^ wssVlDl sjt^l 'Sl^’Sr n%fkV9 

C^« ’^CTOS! I TO TO, CI4C¥ nt^-viil 3lt5? 

««m CTO *rr« i c?c»r9 -v» vTo, i^ih 

f=K« TOii I '91TO9 c®si. nft-«4w ms? Pifar® to fr^rtcfi «w?tsr« i 
W ’nt^C^ Tsu. Chungh Chih mtn C9, ntl-41 TO 31415926 
><9^ 31415927-‘i« HW TOC9 I WiTO fTO TO »ITO 19 irtflV TO nin 
TO I Hf^lTO C^Klf 11 iPlf9¥ TO 
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c^ TOTOi ^ c5Wt mh 

«Wtl^ CT, iJt^ |}j Hfv«i iic^j j ^ij ni aot?^ « WH 

•41t#C« •rtt-ill ^ C4« ¥ff4tl wc» ftfwi I f%i 

A. W9 ^ cf ^ ff w»fPi^ irt*i c^ 

♦tttw ^ I <wt« ^tfiw 1579 sm «f»tf^ ♦tft Uifl 

cn TO!| I f«f5i 6 X 2»« vd’c^ nt^-tfi^ iitsf «w toUwsi i 

cncw ^l4«« TO*f nc? ’qtn <1li-«iH( C4% ^tsf C^ 

^ft«WC»l Romanus ^41? 2*® vjfc^ W*4fi?¥ 

♦1^ *fft-»il^ ms» C4f TO5| I »il?j <1^ L. Van Ceulcn C4?l ^ZV{ ir*tf^¥ 

•fti I *rt^-»ini C4« ^14111 nn vii^^ ^8if>n5 fwftTO c^, 

^tw f^m ^r^t« ^ «rt5i fiicf 

ciic'4fe»isr ^ ^ m f^f®R ♦tt^-<ni 

#CR f5|r^ f^RfR»T I L Van Ceulen-tiis *1^ Grei- 

nberger CRR 39 ?'4faRf 5Jt4 i CIR nit- 

<ilR arfsi C4R •Ttf*lf®4s I 

•illtwtW SfRi 1656 »ftC*lR *t« CW ^t^-«ilR Htif wfdw 

>IRt5^ ^!i Convergent Scries t ^l3l«1 c^^fi, 

0 «tan# - . cnt(\m 0.^ iit^ » RWJ I 

Series m^TOT ?"ff5l^ *lt^-^?[ ?l«(t4 ^\^ c^r crc« *rtCf i 

CRC® *11 Macbin Series-(il9 *ltRtC^J 

*il ?»rriil urs? CRR i Machin-^R nw Dc Lagny C« 

127-^11 *r^ ^t^ I 5!Rwr:r s^wi fkf^w i27-v£i5« c4% ?»ff5rf 

*t^ ^ «R RiRRta ifr» I 527 1853*j& 

^tsj fJTO te I «rtt?FT»f ?4tR ®tR 

527 C^f ^?tR« C4^ W*rf^ *1^5 *tt^ iijR 3|f;^ c,^-^ I 

crItr C^, ^#8 ^f5rftR f4f%R CWC-fR stfflFtWiH ^IRa C4% 

*f**f5l¥ C4iR ^fl4tR ^V9 ^cSf'lt'S I 'itCtfR «IC6^1 

fiprt^-f^’Rtc^r OT f^i ifC4 ^ nHi utR I 


f^r«i ira 




VS ^ 

^^TOlsaPw 

:—2. ci?iT?w?r ^»rl c?!^! 

cw^t%^»ttai 

1. ’TiMF »ittjt?i«ir. c’Jlft? W< 

f lltf??(t «tt<lt» I CW’^n CT, ft^ #tFl 

«w^tii '®(5i I 

;—2. ft^^t»i ♦ra 

^k'® TO • ^ 

I ^W3PC3( •n’l 

I ^ 

Jii^-'s(t^ m wi c<irt^ c^itift *tTO TO I =^51^1 Pnr^f 

’^tir*! (?I^ I ’^5CT^ <*t^ ftc^ TOl^ 

v£ltT?l 1?W *rt^ ^*11 m I 

T^5iii^i7«S«lSS^l ^It'a IWfSf^W. ftTO TOW. wf»lWT^l-9 





f«t5* *lf«? «ti 

sjV^-vrvT^wtsr nfw ^tcitfaf« 
‘«t<fi-t<r? ’if*’ ^^81 «twt^ 

^ws{ fwrJT n^tnfs 

3^ crt?mtu 

281 ^ ^lf#5| ^|>V3F5|flS( 

C5ftC8*t *18^18^18^ ®|8 88tntf8'«r C«lt8ti»1 

( ) ff«H 

^ntcf Tarsi n^cii«*(8 irari c^tin i 

’T'T(<vn ^Sf8 «t*ftiftaF •fwt'4 cat£^ ^til 
*«> r#H ^ ^mt*! I ffaw ^*ittf ?rl 4l 
far^r im ^❖-c#ti88 r«fcsi8 

«rf3f*f.| 9^8 «t8t5it8 afiaif wwi jiwj 

« I|;f8 «tt sitw 

5T8IS f_m farcHi 

r«f«, c>i1| 5t«j8 f»w^ ®^8 

ctut^l «'St8 >ifc^t^st arci^ I 

ffiH fe*ttcf ^*1 8t»ft8fif n«fH 

cncf <8^ n«a8i ®ii iti i 

«tii8 4f ^;tt58 ‘aftft® 


7718 

’TitCBfl fafsi I 

ffJT ^CSf 

af^aC^S araif *tf3Hl1 f^8SI*l ®C8 affc® I 



f8Cinf8*ir C<(t8tsil 

®tt®l n^wnri 

fiaitwii W® '«fi8 

nfwn I ifwfi 8\in® 8itf8 

^11 afl5H -iJa^ C“!^ 
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[ 23144,74 




I4f 41W1 flaw 1^44 iti 14 

<liv nr® itiHJ I 

««l 1C44lt4 «yf 4llh C4ttr41 
4Wn4—444jl « 4l44j5 4t4f»r¥ 4Jtf44 
f5ff«.ltT Cititiftf 4;fVfl IWR? 
fiR I444t4 llfifJr fjzm 1*4 14 
4Ttf4 f^t4I 141 11414 1tC4 I ifll^ 
^Itri4i(vf4iin4 4Rtf 
^ C4tl itR I ?4 it 11441111 

•14 ifflJRI •?4tl^ 4tl4 

(C444 ClCltlt® 41 4^1?t ) itl Id 
Hftf fCl ltd I 

1144111114 »f«4 «ft 

fiR lH Ittllll^l 4Jlf4 '9 IJRrll 
«rf^tW4 454 11 ^1 ff d ItRjIll^T 
<lfiR1 ««4^ fifiw 4R14 ^4C4l4 « •!- 
•HI lk44 441 lid 1fC4 I 

firR4 IR 4^111 ^411T 1^11144 W 
fiRlfiri 4Tlf4 f44t4R4 Cll4 %11l 
4^1R flflMl-fiw1r4 lt4l C4t I '•t 4?4 
1144114 4141 Cl4 Ifl Ir44l1lt:4 tH' 
Hrif) fl4 *?| 114 4d llRI ffl 
1C441111R Nl^^llfl fl4 <44^ C4l1 
ft4l4R ll4 4R414 •fPR 114 414 41, 
^4 ifiir® H114 4d i1r41 

f fill Slltf 1^44 ^|4 Id ^141 


44 14 IHCl 4C4I fiR 14W 

1^4114 4ltl 1141 Cld, 111 cm 114414 
4t^ IRl I itl Cllllll 1 *11 
1^1^41 77l8 fil^Clllltl ^ ift-Clten 
•l!5 litit4t|4 iJUfli m. 14.1. fiR 
1^«41 Il4d41 ffl 4lV4i 111 111 

cf 1 W 4 it 44 Wf 6 11 cfll^ 

r4tfiFRttlt« 161 441 iWCft 
tufi 141 111, IWIIIIR 4m44 fiR 
1^4 lid 11 filit ifil 11 iflll f 4d 
414 I 

4?l4C44 «ri4 14111, 4t 4ll4 ft Utl 
*11414, 11 4R 1141; 11l4l1l ffl 
411144 ft it 4S[4 Ittfll find 4^414 
C141lfl f1tf4 114 ff4l. Cl fi4R 
IdtR 4dl 14f H HCl 4d fiwl^fil 
4d f C44 I 

fiRI% 

4wH fi«ll4 Ifi4d4 H^flt ififiSI 
12-6-70 llftd4 ifidiR 11141- 
111C4 *«r4 1 fiin4’ 4^ 111 itci 
4idi 144J14 n&4r^ t^nrifl i^fn 41411 
4tl4l Cl4f-Clftft*ncf #R1lf4 llfil 
•4d tw*1 1^411 4J4fl4 fft4t4 H 
11C414 141 4ltlld I 


%WWar4t4 filt4 f*l-2}. 1414t4ff Ift, ffiflK ^ IftPtl <44; till 

37/7 C 4 r44fc^ r 4 l C44, f fif t l IfHf iff 4^ 





^ 'Sl’ffl, 1970 KW 


wmrra's^in 


m^w r?? c^tf^ wtrsf— 
cni ofcnfl 

70 mtn C*lt¥ Ffl^l <11^^ CTCH 

c«rcf « fi, «rt9 
TO^itnl ittw «rfpii 

w «rtPT nife, 51.5*11 6 «it«Fi rttf I xif 

wt^ >r»tf «r<r5 c»rl «rm >rR:Tfl| 
^rrtii >ni75fti fir® ntifl in c?n 

ntw 5ti«ni itt^ am ifcsf--itf. it^>T, 
m ^ I iftwftf ti m 
ncnwomisfw citi fiiti cfti 
^«ni <tw ntf^ 111 OR >iffe r 
i^nwi 4| itwm cm ^\K^% 


If, artiiiRf^tcf w- 

^ «rtfti itii fwtii iMim 
«i«iti ftin c«itf ifk I 

1600 *rf 5 r^ti citt wi^«« flw so 

Cftl8—l^ltci «rtl 350 cff|8cf I 

Cl itci c^tfi^iii ‘iiiif it?ti, ’itruf 
ffniti n 2000 tifcf ^1 ciitfn^in 
600 cf tl^re ^ Wi I 

Cltl^in lf%l Itf FK« 

itfw «n*fniiilc« ntw, m fsm fitf 
r «f!^ ^ R<itft, Cl nftiti 

cfe^tijfir itcitcffifjtf 
tfiii^itfl^ itui? fiPi- 

ftm-32 
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WfH TON [ 2>r 


*fN 5(^«1 31«5f C>j| 

c*!tf»rwtl ntic^i 

<rtiwfl ^ sn ^tc?, c»itf^^<ni 
f^*wl I f?i cf»(!r 

^^csr, «ft*f?l ‘4<fi?'« sftfSr ^1 ^isrsi ^1 
^1 «i$c^ ^1 

cfn- 

<ftCW9 C^C^Cf I fff 

ft I Uk ^tftftf cw<ri ^tCEf c«r, ftg 
^^ln sNtftfg c*fcwcf, 

ft« Cfft ^fl- 

^ ft I 

l^^ ^tftfi c<ti¥ ^?i« c?<ri «itc«f 
ft, fttl? 

^fti c*(:»i'e <rt®- 

^«>*rftftfl ftft ^ ft I 

c*rtfnwi I 

ui^ ®ftft ‘•twft-rtfftfl 
*ij>« <rtR«i *fftjiti« 5p>i'n: ^ft mm i 
2^^ ftif ft«H ^tisf—ftft?! 

ftmft c w^ft 
^*ti ^®5i ft^« ®n '»itft I 
4fttf fttf’Tftll iftffl ^£*1 

3'29 Cftft WSfftflftRf «ft 
mw *iN 11 ^tnrtft? ^*fftft\ 
19 «ft ^5^ft 70«ft ®?ft 

Ftwfl ^«*n:^ft‘1451^ c«itf’iftjt 

iftf arfti fitfttsR fmi 
^t%Ni ft»ift «Ni, ¥*i^ti«rfti «i^ft 
?nw •fft 

«ltf 1934 Jlft-RC® 1961 >rt«l 
f^ftnr iftW i^fttftg 5tftJ wft ft«tft 
¥ftCf, ®ft fwft I 


49 »tir wfti itfti 

^nxm^ I fri «4<ttR Ftft* ^*tftt% 

«it9« «fft •rftft I Vixm 

^^tft¥ «¥ft¥ 5ft 

¥*1 >!« «?, f5C®l artlftftlft 

W»I« 5tft5 >I«ftai ftUftftl ft«ft 
’^ll ¥?£5 "fftF ¥5r^ 

nift, »r?£n «f»i n« «r5£5 

¥flt >rs^ 5tt^5 wftfl 

ifk ¥«1 »lt£^ I 

^tfl'e ®ftft—>i^tar? >iftT ft’ifi 
^ft»it*i Sift® I ^•ift- 

i®¥51 70 20 

Vi I ft"ft*i «n5ift mi I «i^tR 

nft*tt«n « iftii! fti^ cit^ 

^fs?, (Phytoplankton) W1 

’TP I ¥ft5 »l*i^ nt¥*lft1 '«lt£*ltf->r^£«^1 
(Photosynthesis) «|‘rt*T^5 »lfttftl =^NtRI 
«rft 30 ¥14!? (COj) 

W ¥ft ¥rftr£¥S! (Os) ^®ft ¥£51 ^ftt£*ft 
70 Oft ¥t4!? Olftt^t^S ¥£? 
«it*itt*r? ^ftrco^r fttoi ¥t|c^t#l¥- 
I Wt^5^ft«rc¥ ¥ft ftntft -sift ¥8ft 
sifti »(ftf3r¥ mi « 
ifttim irt— mftifts ^?ft¥ mitftfso 

«S|jftmt*!ltf C«It|B!| 4ftN¥, Oft afljcy ft 

•tftift mi mfti. otftc¥ ’^^ft 
fttin^mft iw ft^ ft!ti¥i c«rt^n 
mftm ft^ttsii I mi5 

m immft oti in 

•10¥51 |«¥ Oft mtft ftl¥l O? 

fttiftrii rni—oftiK. miwi mi^rioft 
*ftfttft >(?il OOlt'*' ^^-41!! ¥5ft I . 

ftft -jototn ^iwrft¥ ic?i 
ifttii nftiftftf ifv itifti mftto 
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( 23^ 8i| ^Kin 




nf%^ >« HW ^rft'f1 2460 1*2 57 10 0 17*2 45*3 6 5 1*5 1*0 9*0 2D 

2390 2*3 8*4 34*1 21D 12*4 6*5 4*3 0*8 3*4 3*6 

’ftWii *4f®ff1 1790 12*2 44*3 — 18*1 11*1 59 1*2 1*7 3*1 2*3 

*(Econoauc Research Service, The World Food Budget 1970, U. S. Department of Agriculture, 

Washington, D. C., October 19641 



^ 1970 ) 
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«irii« 


C23Hf4,8fWJl 


^n^9 n4« m tiw ftwfef <rt9 fn 
Wfl 1%l '<4H« ^t411 <rti 
wif Ftw« wf*n ^nf 

fsi^i wvt ^flE I 

wR 

wtii w 

¥*i5i^»i ’Ttf #nrty5 fev 
•itwsi nc^^ntfl 

▼w m^\ ^t*'e I ff« c^i^ 

OT ^t«11 *TtC^, 'St 
iffiir^ »F*t^, >its, c»rcBfl «f»», c*ft^- 
jrff^^rtwtff « ftwa 

^*rtf«4 I ^t^- 

'eitc^fl 4tti »t^ cs ^»r»t 

^1 sftntcsT «ftf60 «tn 


’5-^ti f>r»i ▼•itwi I «rt:« it3i «4'®¥it 

10 c4i¥ 15 vtn ^ ^ I 

^flTs wf*rc« rrt w tm- 

^^*ftf3tw I itntifsi^ »rt4 45- 
•iptfl •rwcw JowJTrt'e c^ cncii 
f •l^'S ^t?ci 11 

f^ffc^^tcsr «rf45 ^*t5 c»ltf >T^4Ttf 5tn 
flcicf—c^f^ttc^ »rt:«r »r[f stw 

’tflss C^ ^tf I Sfts, 4«t, 4«ntr^ t'5JtfW5 
irrw «fnit«Ri cfttfi 

*tt«il 4t«—'ste fssrtfl 1 fff «t5 
ntfl'® c^r«ti 455 c^if 1 

5tn ^«s*ftfif ¥fli« ^1 <rs5 nc'?, 
«?t*ttC5t 'itl f®ST '«5 «rfl5 *ft9 I 4^^ 
«tf«!¥tl C'f^fl 1959 >TfC*t ftfaw 
4tf^4 5t*i ^ nc*t5 ®«s*rt>R 5ic»irfl ffnN 1 


45?^ 'StfJlf 1 

1959 >it:*i f4rtfl 5tt| 6t»i'« nnifl ^«tj«>it<rtPi§ 6tc4« s»Pf? *iffl»ft*if 

r^C»lt'5tJt*{ nt>t3 %«! 5tC45 affs? 



6 2 ^tCSft^st C>[^ 


6 6 

4flt5lt®1 

5-4 

ti 


5-8 „ 

•fPw 

101 

»• 


0*4 .. 


9*0 

•1 


0-9 ,. 


10-2 

>> 


0*2 „ 


7-2 

t» 


07 ., 

ft-ts 

m 

77 

■ » 


0-3 „ 


7*5 

»> 


0-3 „ 


6-4 

■f 


2-6 „, 


Mtntl 




Tt^»ITt'9 

4*5 

«t 

» 

ri « 


5*2 

«• 


0*9 « 

4tnt5t 

177 

%% 


0*2 ., 


12*1 



0*4 ,. 

• (Brown. L. R. etc.) 
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^i97o> mmmwKmwi 


«»t^fTAf* ▼ns» Wwi f^ <rtw*j^ 
w •rtCTli 
1964 >rfi^ fn^trni "riti 
•t^rtiPff >1^^ *T«tf «r4Tt« 

Dr. Raymond Ewell 

lf«ftC*r 1970^t»IC<C^ 

1980 >IU»W Hl«ff >ltfl '•ftlTS ^f^CI 
4^^ 1980 5ftW5 *f9 ^tfSpfl « 
<«¥I r^*i«f c?<i cm^ I 
r«fflr ’iwffWJi—it^i 
i[t« cirf »ffir cJili 

fff VfV^^ =0 «JCltai!^1- 

!»1 C»lt^ ^*f«lfl '€ 

nUii *ttn, n^f »r*it«ifwfl 

nt >Ttwfl ^fi 

¥fl 1 »!t« 

¥11 ^ti 1111*1 itwi «rcir¥i 
¥W 1980 ltd I oil 1 PC*J uml?! C¥tl 
¥C1 ^11 1964 Itci Itltflf 1»- 
11 1980 3rtc*!« 111 I 

«ti itii, ^f«ic«(j mmw c^;¥ 

imi 1980 ifwi ¥i¥ti c*!^|C¥ it*i 
¥ti¥irt «(r« m <affe ¥ci fialfl 
itcii f fiiRi Ufi f 11 I 

*¥tl'8 ¥f*ICl Cim ¥tlTtH 
«ff¥ ¥1 «riti itcii wfi cicf ^tittn 
il¥ v^tci ^tri I ¥f*ic¥ iitift 

11 <tiW¥tll H i5<»1l II j cill— 

mtfii 1^, itfifw, bi?iw 

Njt^i fi^ti¥:, wfw w fitirw 

^ ncitwti itn>f ffi 

n iift¥ w «fi%cii ittci 

’itm iicif *5t|lfi it¥ nt^j 

ciii—in>r. f«i « ^11 ffi iKi, ^1 


¥ ¥1 fn ^-^Rit ¥rt«i 

i^it^ i!¥ rftift¥ ¥CT im, ^ It 

II ^Kltll W1¥t*lfiwt1 ¥CT 
Itll «flf 800¥Jtlltft* lltl l^sftJtl 

III <lt^C¥ IfeitW Itl 100 ¥JtClTf«I 
lltl 111 It^l, f¥l 11 11 ftitci nt¥11 
111 I f«l, 11 ¥ itM 1«¥t¥tl 1t¥ 
¥C1¥1 ¥W¥ Cl^ Itit I 

«(WC¥fl Itlll. ¥H«1C^ lt¥ l¥¥«1 i\9 
®t»l f¥ 11 ¥tn 1tt«« Hltr^ «ltCl ¥1^ Cl{f 
Btl « 11 §^1tll ¥flC« 1t«ll <9% (H 
in¥ itii^ ici I ¥| imti ^tif %n 
itlll I ¥tfl»ll^ 6tcn ¥fl Clt¥ Cl 
llU lltl^ H. ¥tClC¥ ¥tl¥lt^l 

ititfii «rn 2500 ¥itcitfi cnw 
IlCWI ^11 'ntciflftl Itcw ¥(iw 
«r^j¥¥rti Cl 11® ¥11 If, 

¥icii¥ <iit¥i ¥itn^iti «rtf 

10000 ¥JtWlRt C1C¥ ntCW I ¥[1f ¥1# 
9Ci, 111, Ilf citcff ^ifi¥ im 2500 
ClCf 3000 imitfll ftcitwi 1 «ltCTfi¥tf 
•at ll^X« 1¥1t«Kl Itftll ¥«C11 
«Jtl ¥W f1t¥fl« 11® f«l, 11, ft^l ICll 
1t«11 11C¥ I ClliCl ^111 ill ¥ ¥11- 
«ftl 1¥¥11 80¥tl| 1¥, *l¥f¥ 
Itlltdl 111 ICll ¥ftf 

¥11 lt¥j¥ 11 fW 11, f®l H ft^CIf 
|f¥ ¥11 w 111 1¥ IftlW 
ititi cic¥ it®i’9 ¥[mt^i ^iffiif mw 
cm intmi fti ¥Pici 
flClftl 1 ¥W Cl lt¥jf¥ 9lfk9 ¥¥1 1t¥l1 
cn«l, ¥1 Cll C¥1C¥ ¥tlfl¥ flltH ft¥ 

cic¥ f¥iinfill itlcffi ifnf—11® 
iMtfW «ltCTff¥tf ¥ 1 ¥¥ in m ®tl»* 
1^C¥ Itw fea-ItTl 51J¥'llt¥fC¥ mi 



456 C23^ff,8^m4W 


^*rf5T fii ’Tti—4tw- 
»rtit¥ sn t 

««t ft>ia a 

srwwti «fntaF5f-«ff^r» ^«rftcw 

¥W f¥H^ ^t¥W4 

t*ri ¥¥f cif^m ffi »nrtnfl 

TOf i¥w« fs, cw 

—■{¥, -ttf»lf¥, 

t¥Tt1?l HWT Cft^ 

^ni c^ of'en %f5¥, c¥ 
dll ¥«1 f1¥rt I 

«r4CT aril it¥-“¥ti¥irt '•11 ff 
If! '•itci iia «rtf 9 ciftfe fei i¥- 
¥t¥\l ¥t¥,2CftlB ^ 2 C¥ti8 ^1 

1t¥lf% ci\ci «•¥ C¥ti5 fel ¥1 ¥ 8 C¥tl5 ^1 
iiti HI -imdi ¥¥»iit«i-I's« 

flltl ¥1 ItCf I 
fl>Ttt1 W ¥1ltf ¥t »rt¥1 ¥¥1 f t1 ¥tl 
C¥tl5¥« ¥1. ¥tf ¥1*11 Clt^ ¥¥1 HI 
Itl 1*r *!¥ ^ I Hcia 

»|4ft ¥ ¥t1I ^^•rt^r1 ¥1111 ¥C1¥ ¥1 I 

¥15 Itll ¥1 If n(¥ 5|1 ¥H1, ^ 
¥tni ¥fiftH ¥1 11 idr* fiit¥f¥ 
¥11 "WWt^ 1tC¥1 ¥ltn C5C1 cl^l 
dm ¥tft¥tl ¥11¥15 1tl¥1 S[«!ltl1¥ ^1- 
ntiwi ffltl Cf HI ITKl I 

H, f H. dc*f ¥ dH ¥tv 1[1lt\1¥ 



¥¥1 ¥f¥ 

¥¥1 ¥f« ¥ 


^<H11 

irteitfti ifwrt 

n 

0*34^ 

1,034,880 

¥11 

10*00,. 

15,052,8030 

c«!ci 

48*00 „ 

18,923,520 

dll¥t1L 

300 „ 

5,500,000 


• (J. Science Club, Dec.-Feb.| 1966-67) 


Itfidr. ¥1^ ¥ltw ¥f«W ¥¥l wd 
Clt¥ ¥fi¥ Hi *ft¥f! m 1 l^lftl 
¥lc<mif% ¥ ¥ri« ¥ii 

¥itii itiidri iti¥ Hfwt'fti itiw 
51 ltf ¥fl¥M IHlI (A ¥tC¥l ll 
wt^f itHf ¥1 Htl entl 

¥tl1—¥¥d iIHI Itfit ni5 

itii itrsf 11 ititfUtti 

in ¥ci¥ di itH III HI 

Itl ¥<fl^f¥i dll ¥| Cl— 

iticH c*d 111 m Ilf, ¥11 itijfi ititi 
Itltn Utl 1t¥11 Cltll ¥tl C¥tl sttffi 
irci 11 (Law of inflexible demand) I 
¥tt ficil dell ¥^t¥ Itf ,f¥ ifl ¥ ¥1 
l^CI ife H ¥tl If—ifl ¥ ¥nf ¥11 
ititrs 5titfi ntmi w 

ltlff¥ lt¥j¥ ¥1 ¥ ifl mil ¥n 

ftic¥ ntfci new ¥fti iiei iti mi- 
ftf ie¥ ntei i ifi ¥ ¥i iwim iw 
^ntf 111 ¥11115 ¥11 111 HI. ¥11 ¥| 

¥t'5tf Hen iMtii ^fi ¥11 dnlw 

?ef ^iei ( 

ffi ¥1 nei¥ iiin Hit iititi hch 
HI 111 ¥tii cit¥i^Hi ciHeiHiei, 
Cl Hei in feMtil ¥11 ¥di HI 
nieii ¥¥H erti 180 Iff ¥tei ddi 
¥<itdrfii HtiHi leiffm I 

¥tl dwtitii m Hen ¥H itien, 
H ¥1 del ti itititfi ^Mtfi ¥11 m I 
c¥ti c¥ti ff itHi ¥ wt^ti Hiei 
111 ditei ijiHi ¥ie¥ Hiei cil d¥ 
cie¥ di ¥HH HI Hei I ¥ti¥tii,¥ii 
HiHiti fntf ¥ei¥ ¥iif^ ^di 
Hi I 457«3ktl ¥tdl¥tf HlHit ¥ <h¥lf 
fulfil Hn Hi ciHeit hhi i 
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i?K iftm W9 Iltcn 

(Mass doubling 
time) 

ift^l(Bactcria) 20-1^ 

%fvf (Mold and Algae) 2-6 

^ 1-2 

4-6 ntITf 

>151 1-2 

6 ?f>T 

C?<ft ?rc^—'« 151 

•rfll I C»rl WIW Bacteria, Yeast, l<lt¥ ^ 
»r««ltaFt'3?lf 4tw ff>ltt^r Jff*! 
ntiw <rtv-^«.*rt?5T t5 
w I 

¥41 f5¥l ¥*r¥ »14 ¥^4^ 

4t¥ f4>rtr4 4t«!n 411 ^rs 

C«fti5W4 nfiRtl ¥r?¥ C^SJ ¥ttf I 
fir¥ C4C¥¥ ¥tinr 4tr5t*ic4t?fr ¥t« cst»n 

f4C¥1 *f¥4 I ¥4 

4W 4t4t«rft4 « 4f4¥ 

nfW¥¥tiii 


¥4 «r¥H 4¥ C4Cf ¥t41- 

org 4t¥—i^41, c¥t|54, 

|¥jtfy ¥«¥ ntc4i cntlrPntm 
¥¥tft¥^4 ¥^*tC¥ (¥¥¥¥ft tof 

Hydrocarbons ) 4t¥ 4I4^tl ¥11 

C¥t4 C¥t¥ lf)4tl^f¥ C*fCf 4tC¥ I ¥ltC4l- 
f41t¥ ’Tt¥C¥^, l^rtff ¥f¥ 4tl£|l- 
C¥44|8¥ ltnrtft¥ •fft'4' C4t¥ ¥il C<ft8¥ 
^«fir ¥flC¥ ntM I l^f ¥tl¥ 

¥t4tCff¥W 4t¥ ^¥fi ¥Cf C«n--4t¥tC¥i 
¥144 SftlWt®, ¥¥ « 4t¥tW 4tlc|tW¥ 
f^^4l 4t^ctltW44i8« C4ftf«f¥ *fft4c¥ 
»fUin*l ¥Cfll ¥t4 «Pl4llf C¥tl ¥^41 

C4, J1W1 mm WCT¥ C4^l 

¥titf I ¥W4 iJlw c«rt^wf nfwtte ¥Pf¥ 

C4^l 4^4ti:4[ C«ltlMi ¥rif4 

T» C¥?l, ¥tC14 ¥rit4 

¥¥ 411 

¥t^453f¥4 ¥\4tlt¥ 4t¥ initi 
¥14tl *lft¥W1 4^4 »1¥tl41 f4ll mft¥C¥ 
Ittftll ¥ti:¥ ¥t4[t4 I fim iwl ifCT- 
141 5W I *K4 H ¥tl¥ 411f4 4^41 *Wt4 
¥tlll 4t4 I 


•ifl Cl-I^t£¥ ^lWtf4¥ ¥f«C« ¥1, ¥tl ¥t¥l 41 ¥flW 
fiwtl f4¥l «l¥i¥C4 ¥41¥^ lid 41, ¥t¥l llw itft*l1 «tltl 
f4Wt4 f-lf4r5 lid I ll Btfl¥4 l^df¥t¥ f^Wll fttlll 
f¥ ¥fild4 T*»¥tltC¥ nitdfl Its fiPfsd C¥4 ? 4t4tf5f¥ 
‘¥tl¥t¥ll’ C¥44 ¥fll1 lf4t|d ? f¥l d4ltC¥ ^4Wrf4¥ ¥ftl¥ 
lldl 4tftC¥ ¥t¥n¥ Cl4td cnltd fmtdl ¥41 ¥4tll¥ lid I 
C¥f 1^ ¥ftl1 ¥«¥ ¥tl 4t| W, I4ltl iftdl Slltl 
¥prr5l lid I ¥li4 vflr® ¥f4r^ wtf^ its 4flif^ 
HI Its 4fi4f^ ilrail «rdtw^ti fwi 44 stfHv 
HI ¥C¥¥4 4t¥t4tr¥ ^llltf4¥ ¥flc» llW 4t¥t^C¥ lt¥t4l 
¥tltl ftlitl ft4t|C¥ lid I* 

--idr f4i«4 (itf¥¥, nv>) 


2 





w wrSJ* 


«r?ic*f? ‘, c»it% 

Ct® f ftfl « I <j|^ f«!l 

tnrM* cftf ^1 ffifl iwi’T srfsrjit? 

c^cf iwr *fri- 

FfiRtinW^ fwi 

Cl® ¥flftcf'Bf’t ?nr<fnt!r®: 

®tcn; '6 

"IfTt^WWl^ I ««c?i W ®fe fsir*^!- 

'e nwt>rt^ci?« or^t^jvni 
•iPrfI ®rll ^ Lymph node C^fTf •, 
atrtfc^itntl^ ^^•nt n mu 

(ffei-Di »it<frt*f'8tw c»itft'® 
fl«r ?[»i 5 f*T c<tcf ^ffrw?? w®w 
c?to ftfwr c®tc^ ▼«! c^tw9 
•nrW ft^sT stcftf f ca !^- 

ijcn® ®t»fTw ori:®fl c^i f r? c^m i 
C?Cf?‘ »I*1^ C^®31lf 'S 
>R«f ifc® c^itff® fPf®i irnffl^i^ i 
^ fre® cl« t* 4«ftsT ®tw ^wii 
^iHwi (^t^nt^r, ^®jtro 

^t#»ii c^cf cfVf m I «nty ®ttf 9 
w WF9*I 9® ®91 IRRfft !lt^- 
'•fjic® m fC9 9t9t^ m 

c«tc«dl®t«l(f&i-l)l 

fWft® 119^tl 9t5WTC9 rt® ®tl®1- 
Jff iJ f9f^ 9t®tl ^fw® 

Iff 9»-n^9f3f®W »<lf|8^ffl 

9^9t9 <rtr¥; ‘jfm J»t99- 


Cflf C^f® f ftft9 

'«I^’?[t9 5000 Citf 6000-tfl9 9W I fwCf 
Putl «lt'3Ptf 9lfiw m 
9f® '09^ f9®t9fWl ®r»f tl® 

C9:9 rni9 ^f?t9 4® »lf C9^ I 

9*11 9t99|T, 91^*9 9W Cl® 

fftft *19, 9Ct? I 

Cl® ®t9 9rT«tf9® 

•tf95r»l*(t9 ^9 <99^ ^9Cf9 91® «I191 f9t®9 
9Vffn®1 §^nt99®t9t C®t9«%® (C9»- 
^m 'mK 9if9®1 4ft ) ^taf9*l fC9 <99^ 
C9tft® ^^^199 99® 9^ 9®^ft®t9 §<.- 
*ft99 ®t9*l®t:9 9Jt9® ®C9 I <99 99 99 
®19«f9t9l i 1?9Mf99 91 99t9 fl9 

9®^-9'.999®i;i C*ltf9® 9fn9f9 9^911 #99: 
5t9 C9C® 9t:9<99^®t9 ?C9 fl1^9 C9t9 
9#tll®1 C991 C99i Ca5c9d9 9^9Jtll®t9 
91^’^, 9t9, C^ft 4’?r® m 9t# 99 
®ft9f9® 9W9 I ®t9l?1 l9ft® C9® fftfj 
®tCif9 9t9 9*9t9C9 ®#9 9^9 9?t9 

(9199 C9tn-4f®»t9f #9®!® ^CIl9C9t9l' 
®tC9 5t9 cnC9 9t9 I <9915 9l®ir®9 99Wt9 
C99I cnC9 C9, <^[9919 C9C9 99T^ 
ftfeC9ft9t9 ®t#J9[ C9t?ll ftr9 ft99t 9C9t 
9ift9f9i 9#f 91 ® C9t»f firf^tltW ®#9®1 I 
Cf^ 99m (ft9 ftl99®tC9 9|t#t9i 
9C9C9 (ft*! Cft9®t9 9fti <99^ 

ft®t9R9 9t®tf9f®t9 9ti1 9«99 fWCl, 

•C®t9-ft9lt9 9C99lt9t9,4tftft®tft®t9, 
f9Ttl^ ftlf91t991 
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^rt. ^ i citcnt 

’TtfTm: «nici«—^nFfnitlSf «iijf?- wim \% <r«5i iit4ii 

(f^-2,3) Mf W C^fcar mH ¥fl1 ft 

f»re'^r»rtl}8f fiiH? CTt® '9 I 

•»Pr¥i c«ftf cft?- f^^nr. 4ti 



1 fs'S'tf ff« '^t«r« ¥ttf I PK-f 

l^i^c^Pnttc^ cvFS«fl c«tc^ <<1 ^irnfaf Prw'i 

mi Off « ffvtiRwff '5 cftf >11^1% 





























^^1 yftfi W Ionising 

radiation’fl ftll 

vrtll ttfl ’^Wf m, 
Cffsf ^ «a^ flftr? ft*i 
w >nw^ c^ 

^1 W, <r«t^af^^ (S| •fft'ft'l 

nwcfl ^15 nra's *ftcfi 



2^^ fha 

f»l^Cfftlt?l c^tsf 

|1^t^ ^tuif ^^^ 

f»lfec¥f»|lt« C'T^I C’fCf, <(«! *5(1^ 
fw ff^i f^ i 

•gf ai» Ktwta «rwtw 
ft§C¥f5ni 

«ttjlt»T*4IfP «lHtC*rf w 

I ^tii c^ c^ 

m«tl >Tt«rt^'r I ^ 

Ttwi.^tw *rti <ai«!T cffJfftiKsi nt'sfli 
^ t^, ^ cmw ^t^jit 
%nll^ wi *11(11 <af^ 
^ ofti|s(UPi'« nwrNtu 


«iw¥ (c^¥—»rlfi ^ 
¥ c¥t^ c¥tJT nr^t) fwti war w^- 
¥fW wt#t I 

C<t¥ Sfl C¥¥, 

ft^Cf ¥tw C¥tsf C!f^ c^,fi|^ft- 
iti ¥t#t« c^tnr «r¥^s!¥n. (Genetk 
machinery) 411 ^ 4¥fel ¥tr^i ^1 



3^k fsai 

Cftc^rw Tf¥tft¥ ^Kt¥ ^fetf— 

¥l ifl, *ltf«*ttf^f ¥<f- 

Wt¥ ¥W I C^ C¥fJf ^ 

Cf tlJH ¥t^ f^lJW Cf 

D N A ?i ^jtPr® I 

4^ f®-4=T'4-| IJC>n C«fw|l¥ C¥t®-4a 
^ wH\ I m atwT, f^-4Sf-4-a 
’tic^ c¥ cftJf *tfaa^5!l fW 

cfttw ^*i(¥f ¥K nftrr»i3iti I ^ 4fI 
¥tll1 fij^ffintl ¥t#t« «f«j6 CftWf 
f®-4^-4-i ^tnR^ »iipri¥Ntw- 
¥*r cwt^ams?tac¥ 4tfcfi 

¥ta*f w 

a[¥f«ifa 'Iftfl ’Rf«-4fj5 Raw Htw 
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fNit^Ni Cl. citc»f* <i»fwr »rcw i 'itn uiiUi «ts 

cit^ti iicni i^iti I ft^ac«i ic«, »it^t^r*ri 

cm. ft^cfftiti «ftf n ml5 win 

ITCH Cltf 'iWl TCli If IflWH Wf Cf^ It^fft. ffCifis 
^Wl Cf% Cffi ftlflfCTCf ’fti f«n 1 fltWtlfef ft^CfPiftf WFtl 
ftlCff TCfl, Cftl fl Cfltl^f If^tH I ^ »ffl fftf 

ltftf1«: nw CTC¥ HW fff fICH 1 ftflt^ Cfflfjtl TCH WNl IJtWfl" 

TCfJI fn¥ fii^cffHtf « 'S^f ’iff'fl’ii n*>mtci cfiti ci, ii- 

if^H ^^11 ^ fii ^ficH fwj c^*il 'utmtitftitcf«f ftcf fJt^l5fif1 !• Cftitl- 
cwfi cnwi 4 f itftfli^: <* cfiri;*?® WTfi fi ft 

CTCf fll ffl ^f^lncff fCfl^ ^t»tl ftff-CltCff ^fT< ftf«‘ 

I cfff I ^tffi^tcH fc®, itlttnPtf 'titfi- 

ff^-r sTtfincif i ai.i-tijtinjtflmtttfcwf 'ini 

TC11, HI ffffNcf 

*f^ If ff|f 5tffftiS^ fff 'itiftK CllfflCff ffwtlfl fjtf® 

ftt®f flfJ, ®ffl fll filfecfffltf CftCff ^t*ff IWf ftltf 

€rf®tfff 11 ^f« (ifsir® wt'stf it®li fitwitf 

ftfCf cs^f apfe cfl. ffwtf^iH icffltf® 

Cf^ I Cffetf 1 F 1 W W fn 

ffS «tf«Rfff ^tfff® fci® ) • 

fi^c^fffi Cftn-f.f®« ^ «f®ifff itit 

ffeft ( ®tf ^t^f-r® ^tcfmr <ff^ cfltcH fi^iffffi cftl-ttjv 

ftlff WIJIIII Itc® f ^ 

w® tjficfff Cf-r fiifr I Cf if stit- ^t#ti cfFtwf 

fff® Ht-f «if®cfHTCi ®r5fi®. ®tf *iwr 

CfCltl8.^Cl^», fl^Cfff, fl^lffill Cft^C¥ 

liitprf ftf fecfTCfrnj I ^wi- fCf !P!C® w itf 

fH nf>tf CHI cicf-cfcftl|.fcife t’f® 

If ^nfffen «m w «ir®tfffI ^tapti 

c®tcrt i^cffi fi fcf cftf' fcftft'ftf citf^t^ i"^<fc*r fi^ciffii 

flVtWf fJtf® 1 Cf I Cftf-lffftfCl fFiC® IH ff I ¥tf1 

iti ffifff ®rtcf. 1969 ifwf ftfrtiTftr ftffcfif m fFi^rifi w ^tcf. cf 

fil ^ffffH ffe «rfTCff¥ Itftflltcf «tt« W 4f®CffC¥f ffCft 

Ht CT t ^f tfCTCH ICff <1115 fWt Itlc^fff w® » ^ftfflim fit ftf, ffvf 1 lljl 

fw-«ntnijtii- ittn ^tff^. miftcif wmi ®fi 
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[23l4^8S»rW 

•nrt< I cir^i c^tf, nw ^ w«rtw c? ’rt¥»iy fciiw* 
ft^cfPut cft? oftf«»r^ f5ut*r? «tt«rc¥ «sr, n«- 

^ftari !^ cw 5Tf9 JRW <#1 «(lint^ wCTiti 

•ttf I ^tniv cTt^«cw tn? a c*it first t5 ®ni, w 

aim «r®tm «r» ^m P!%tfPm citntwti «t%c¥ «tm 

flPiwirfinPtfti^IPr®imfiI Prrs 

'iTWf ^C3if iT<®) »frf« «4| ntstii i 


TT^srt Ra5t^-F^-'si^'$'« 

SlfaipRWst fitat 

ltd'll ciri irsft’i ^trf I «r?t s^tc’f, ci ijjstcil 

*tffc*<twi f'li't cf<n iti t’T, ftr«- i?v fcift^t iitf's fc»ii f¥ ftiw ? 

f«icf .'iit^P<¥ ^ fill ’TCf 1*^1 iti, «<i «i*ft5r 

fl I It^IST I »Tlfl»!l faff*( Cl, 

itw «titf fiwti »fli^ Pf®ti Isni«rt fnifi fic® fci 

>j*»iff^ «f?t"f 1^1 ftiff*11 <«i citc*n«itif-^®ti iicii ^Tiff'S wti ww; 

wit fttii'stii ^MtCt iti- ^itPr f^m bt«j fiiti ijtitw 

citfi iti I f^Pj ^ti ‘'SfJt^wi iPwti’ ^tm c?ti citiri iti ci, 'Itil 

it^*ii «titi Pwti 111^ fI ntni^tc^ PfiFi 

«tft^i 'lit! cih?l’c« iifs« iiiifB bt*:^ I Kst^ PiTi m 

hiwlPii «rf1i 5frife>w I 95^ 5t«]^ fwi. ^11 iTilv Pfiwt »rtii- 

11 , f^«tm Pfj i^'61R1 I « oiifei cut^i ftift ci«i w 

itiCTtfi it?i it^»ii «titi hwtfif ^Pfft^-r itwt^^ bti^Pii ^Htf 
^11 ^citbii cm Iff i|^wt*rhr *r?rs ^ ¥m i it»r¥- 

fiiitffltn I Ici&i. 1825 citHi itm ^ti 

it^«n «titi ‘nit<f^«i iti’ 011^ 1830 11 itm fitrsif ^ti 

‘cwTtf^W itci il <titn vmi «ri itun w fm *n?c^ itij fim i 

IJtf 1834 ‘ffPlltPwi itl’ ltd iWi^fiwtiVm 

itw «titi 411 iitim il 4ftH icii Pti iw¥ mu 

f til I »<»td cm 111, it^it citn it^ii ^ti f^-5«ti ^iitf Pw 4C6ltt 
^1 4t^fif Pi«ti-b^ ^ ftifli i'9i c^ mil «titi fiwri n^trs fi 
ftlfNtiti fi«ti-Pwi w fiti 4ti¥ fi I mirw Prf%f wiffw iTtdrtiti 
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mttva »nit^ fkm mw 

it^iCTitfii wtn’ilvrt «4- 
ft^»n «t4ti 

cnt w ffl ^af fic^i 

01^ «t4l« s»11 «t4tl 

fij^i fti*i fi[>itc’i 
a*11 ’Ttf. srjtntci faWt^T-ft’^fCTI *irvf 
csifl I 

^»ll 

5(c<fr %iUi fiw 
!»N I fs^ ftia?? 
calCV *lrtiw ftwtsT-ft’Vt* ^n- 

C*I« ntfll acfl 48 m9 
C5^ ^ai's ftw f^i ^^t’lT, fafsr 

<118 «Jt5lt8 8t^8 8fn CW<rt« *lt^ fjfl 
^*11 '« faats^-fi’F^ 

?t8\ I ^8 R’frf 8 
^8«tf^f 8t^911 «rf«t8f >6 8^»lf8 

f4»tw8 48 wrf I 

«?t8f« 8t:8r 8tr4 4^ m cnt^i 

8^3r^tH 48 ^^8 ftt8«8 ‘ft8't8 8t?8’ 

8r8¥ «r8C8fl ^t8 f8^I 
8t\»n «t8t8 ^88ltfi|8f «r8^ 8581 

8i| 88 f8l 418*^ hwlftf « 

%'*t88^ 8t8 81*ff8^8 I 

»t8« 118^8 I 88^t8« 8r^St8t8 
8t8K8 ft«t8 •ri9t8f8 8jHtC8 f8C»l8 ®«>' 
8t8\ I -rc8f8 nfavr8t« 8t8Cl l WW 
8t^irl 8rt8t8 ^8Wtf8f ft8n8 8t81 8^ 

« ftwr8 8t8f8^ «fftfn^ 8Cif I ff« 81881 
nf88rt8t8 8^ti:8t88l ^C8 C881 8tl, 

4fi5 ^88itf8f 8rf8 4ftft¥ ^rf^jnaf 
8C8«I 48 4818 ¥181 f8^8 C88C¥8 

f8r¥8 8FtC¥8 8?f88t8 Nt?8t8*t ^8811- 
f8f 4f^¥ 8f^?8 48l»r I 4*81 ¥8181 


C4N ¥C8 Cm8 ¥1 C8, C¥t¥ ¥¥ ft 
fC8C8 f¥8t I ¥r¥ 8T8»rl ¥t8t8 nWtWi 
8lt¥l8 •If8¥t8l fCl ¥tlt- 

i¥tll ¥tl 43^ 48C¥ ¥r8¥|8 <f¥t8 ¥8fl I 
4t 4¥t8 ^8t8^ 8¥1 8tl, 4818^ 88¥tl 
¥88t8> ¥t8t8r^ 4¥l5 f58¥tlt 

¥t8t8 f88lt¥-5^1 I C¥t 

8^t88t8\ 8t\¥l ¥t8t8 

¥t88 C¥t8 C8¥8¥t8t 4r«it8t¥ n¥W 
8t« 8t8l^ *ttC88 I ¥(8f¥ 

¥t¥ ¥8C¥ C8t8 88 ¥W¥ ¥t¥ 818 1 

(1) 4¥^ ■tZ¥8 C8¥ 4¥tf^ 

8188, ^t8 81881 ¥81 88f t8 I faf^I 
8f8 4¥|8 -ft¥8 88W 4¥tf8¥ 4f^*l¥ 8J8- 
8t8 ¥C88, «C8 f8Wt^88r¥tf8888¥C8t8r8t8 
87tntl8 C8t¥t8N C881 C8C8—ftwt4^¥ 
^88 11:8881 Cir? f88it:88 n¥:¥t8 ^ 
8t¥t’5 8C8I ^¥8n 4¥fB-rrvi 4¥l8 
4f^1¥ 45f«l¥ 8t¥W f¥ ??f88l 8C8, ^ 4t8 
¥t§C¥ 8f8r:8 8¥8t8 ?8¥t8 %Vf[ 8C¥ 
88 81 I 4l ¥t:¥8 ^19 nr8f^8 If5¥ 4^15 
^8Wtf8¥ -fC8f8 8^ 8¥8 *lft¥t81 *11481 8t8, 
418 ^tfJlfl 4¥8 ¥81 48^ 41:88 8:8T 8^1 
C8l8f5 488:81111 88 4l:¥ 481 ¥81, ¥8 C4| 
¥lj8 -i:¥8 ¥|fc ¥811 48 IfW tMw 4ilf4- 
Sil8 cm r¥4ll¥ •If8¥l8l ¥81 88* ¥1 C8¥8l8 
4:8148^841 ¥l:¥ I 4^. 

81, ¥f88J:¥ 8t:¥ C¥t8 8¥¥ C11l¥:8lll 81 C¥¥l 
C88, 4l8 4:f fapll 4lt8 418¥ 48^ 
^8f84¥lr8 fkfni ¥8^18 8T88tW 
¥:¥8 *lff4l81 « 4¥t:¥8 8J8¥l ¥88t8 
4CTlt48l 8af¥8 ¥ft¥l8l ¥# « 41 

4¥tPl4 81 88, ¥4f8¥ 48¥ ¥ *llijl¥¥ 
86f8¥l8l 88[8 h«llf8¥ -lr¥8 ff 8¥8 ¥fi- 
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iitfe 

1 ftl I 

(2) ?t^*rt c^c^i f>r«i c«r»it« c»itifi 

c?4i ftfi 

▼w H *ic^« w ffll I 

<«fel l[f«W ftll’l ^t<fl 

sn w*!® a 31?^ f-ric^ ^tif 
¥ic^, 'ita ^ ifT? I 

•rfi^tfrt »ft«r ^t^rrcJif 

fI 

(3) 4n«rt «tftf 4ftPl'5 

fiKf, f^i '®tit^t'6 <rf^l5 ii4ri 

^t47tn^R[« ^r«nti;3ni 
ftil ■tcifi ijt4jti ’ftftcir ci cft=f ♦ttiif 
PwlCii c^ Cft^T ‘^titi 

ntiwi ^iatPiT 

■(^ ijifti i1 if^ii Cfti ff| iiil fil 
itJi I »«:« fll^l i53|ti ti ff I if 
iw, ititii itfitf fiwfi Prf 1 
fttii ^fiii iti I fc*i <if -rtfi ffltif 
itfW« Cfti fti il I 


(4) cfH fWi ’•i^ 

’ititii itKii fCf ^twi oiii 

w is\ P»<nrt fit iiftii «ifiit ¥11 
ift 5^® ftitf, Pif5r itttji « ipri 
ftitc®! I ffc-fti-f^ti^ ® 3Ttitil itfcii 
ftct ifi® «tfi i® fftni, mi »fii 
if I i?®it^ ^titi iW 5 ^ 1 * 
ftiti it«W mitiimci lltiw 

ii cwic® nt«it iti, 
fici it it «rii fmfcf fiwtw ci 

Cfti ijf^ «tr® Wf f^rcii Ci Cfti 
f^i ift® itiii «rt®jfff if^«i 

Pffti iTCTW fiCl 

•ftiCil 

ii c*ici ffU fiti i«ii iti—ffi^ 
ifi'lf®] it® fiCi Cifii, Cifii itft^ 
fwti-plfCfit ti it^il ftifi ft«f4 
nftr® it-arci ffna 'fticii i i® ttii 
®jtn^fti iifiw, ®® fw it^»ii wiiti 
f^wti fii® itfti, ^ fHfti 

iifi fiti |[«R® ntici ill 


“ii -t®t^ ®tiC®i wti >ft4^C®Vfif f tn itstfi® I 

c?cn itnm »ii^ ®fPr»itf cfi-cr-rtii ww® 

mill ift® mfil ’ftitCfi Pfiti ^iPp W%tCf, 

miit ii<>i[c*f fti ffiitfti fiar fii^ ®ititwi fRi 
it^i i?ticii «ititwi ftii «ft4ifi mm m 
mm ^4. ®tm^ «itmi?i ^tij r 







sirtfn ^tl C^MU] 

f^f^Fiti f»f8Pf I 

^IIR, faF*l^, CW '6flJt®5T—Jil lflj5 
f^fin njt>T ^ m 
>liri—>?<jtwc*r He. Ne, A, Kr, Xe « 
Rn I «flfUtl «rt3 ’fJtn- 

nHlMtJ, »lW» 

I ^^Jiaw htc«T« ffntw 
CTt^ : 

He-0-00052, Nc-O'OOlS, A- 
0*9323, Kr-O’OOOl'« Xc-0-000009. 
'jRrflrs ^ 

fttt «IWN fi6«l I 

1785 f^wf^ fitt«- 

ftftn 

ff^i ftc-i? tfflcn 

*t?l^l-¥t^ 5t«it^ I ^.tsntraii 

««a»it¥ KOHar^cn ^fw- 

cw^ fife® ^ ^%lt\ *IWJ fefi 
*^91 I wm ^t^lrc9fW9 
^felWt59I fifeltl C^ »!^*! s»ficttc«95? 
aiifi® fi. «tft9i KOH-if 9ti cntfi's 
tin ^ti oirx nfeftv ®[fec«f^tf fefi 
•t^feirt (K,s) ar^w c-!tft« 

wim, ff 1 fefi w c^, fel^ ’fit*! 
’^c i t fi® imti *tfeii ’tttf I ^t^tw 
®jtc®f«c>n vfitf, "......not more than 

3 


part of the whole.” fefi «a| 
WtfilS ’TJtm W '« 

'ItlST* •f9\^tl5« '«ft» C«P?1 

?5 i 9 Jr>T 9 iifi I 

¥m'ifec*i9 new 

1892 *ftw Lord Rayleigh c^fRc^ •ffi 
C^, ejst* nitn '■(•fjftfll 

afiti «fw feliti sfficiitcwsf nm*ri 
aaficirtt^Jf c^n «rfe 
fe»t9 sitlcitC^rsf ’trtC’Tfl I’TtTO 
1‘2576 gm«.'« 1*2506 gras, ei«fK 
\%r8 «tt« 5»fic5tc«f^ ’fit*!. 9t*ltlfi» 
^ntc9 «tt« 5ific5f®5f ifit*! 0*5% 
®t «1 I fefsj ®fi 91 w 

Cft^O fic^ ntftc*139 Sft, ^’fsi ®| 
*rft9®rt9 ^’ff fefi Sir Willium 
Rarasay-Cf ®t*!t=r I 9ltC*ll *fft9iFt1f 
fenfl ¥C9^ C^, 9t®tt*! feI 

nm*!* ^’tfefel fWt 
’fJft 5^ 9f *1 *tt«f1 I 

?rficw aiitw ^^^ ^ fililBi HI 
9Jt^® fiiepT, ^h^ ««▼ 

■i®t^9a vjtr^few 

nil’Ftftfl ^ Hi 

«fs feife afiii *fifet« 
^tH «1 f fin I 

ft>!ft9 9 ®t»f 9t^t*! 

® 11 ®t’r «ifecarw9 ftar*r »i^9i so 

fiifetm ®®f5 ftt5i cjrrm *ft«a c^itfeifi 
^t^cstlt^s (NaOH) ar^m *ftftwj 
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itJtfSsrrt fil 

I ^<.*11 NO, c’ftf®?^ 
m >8 ^f%rc«f^¥ 

8nt*ift»it^? *rr>citmtt*!^ ar^rei wtf^ 

¥ittfi Pii «rjt»if8c¥ ’8tw I 

iTt^rw Cu-<«f fe*fi fHi f%8 

♦ffisrt vitln 

fefts 8»ftcir^c¥ >i'«j<ifcn c-rtf^ 

vifsT'a >fJt»r 

'8» Mg-«81 fe*r* f?ii nfflStPj^ 

fiwi '»ti^ 8ifirc«R « =rtl£lfW5i 
»fit^ »T'^%*r 8Tn’!t«‘i *nr 

cn nt^r, ^tfti c?ti 

19'94(H-10008) >« 

bV Wtn I f«fjf 

mtn ^ 4t« 

’titc’n ¥fsii cn^r^r c^, 

«c^ c^tar ^ 

f«il 1894 >rtt»! ?Jtc»i 'e 
>nt»rl5c^ i ’tjfrfe 

«rt5. n^Pf?t*i •ft^sjtftcsj^ 

(KMnOi), cntf»flt4 nrtiurtl® (Na,0,) 
m 5n^—^ftrcar^T, ftltst- 
c«R, cyffl^—•4^5! f^, captfire^ni 

•^ar*ra vi ^11 

f*»fe5®t4 "Bff atltnlS? 35t4 C^ 

( ) I 

1868 >[tC*i ’TJll 

Janseen W C*rtf®- 

ltC44 D-9lt^4 'Sftl’ltl «4fi6 

^ *ft41 «4| W ^V9 

Frankland '« Lockyer CT» 

<4ff8 •f’Tt’f 1 

^4ttl !»t4 

(dptf Helios-^) I 1889 ^tl?i\ Hille- 


brand tPw (Cleveite) 

>ri >rt^f¥fefk¥ a4]rtf*rt®i ’ffl:® ^ fftfi 
44W1 im»T *ftsT, t¥i %fi « ft njp{» 

1894 >TtCT 

ajrtcw afiftiBc® srtIcJfCTr? >CTf ¥ftfi 
5t*lt4l ftft aot^lftl >rf<® 
8iftcw5r ft«ftlit ^45Tftar *^1111 >rWcv 
fefti jjft® ftft® 4tl:ln:«Ri¥ fefti 
«iwt^ nft*r® fftn ntf koh ami 
citft® ^«t^i 4^ftn «rart» 
jfflftfi ^4pfl njfiiSf ■jIh carftw^ 
(.'I, ^41 Wt^ftc=tl art« 8(ftf I 

ai^fcn ftfti «r«rR *f?K ftft 

4t*j »rrr>r ’r^araf 1895 ntw 

Kayscr ifftcw f441 

awti 1 

VJptm 1896 JTtW antn ftftift 

« '«?K4C¥ n^ti >Tt4%c® <4^ ^«3r 

c«r 5 f I ftft 3 ?t 4 CTR ftrat ar^n 
(Group O) I <4^ JT4C« ftft ftlt® f Cfl*! C4, 
ar^nfiJe^ *:(< fftrs 
8T4tfaf 1 ftfta ^p[ I 

8it^c¥ 8Tt^Pr® *rf®4 
^11 4Tt4C«r Travers 1898 ntW 
8rrw fwfls c*i\ftf ftfiFi »f7rpi4 
•(ft I ^C«f4 « 4td?tw f? ®ftii 
4t«t>T «tt<l »fTml5t¥ taflS 4tw 
^^kfiw Ft:*f rrftfl w 4tii nfttev—185* 
C3T-4I ^Fs^ few 1141 >nnr c4% %tn <rjtnl 
lift fit I !&C¥ 'fW 
3T4t^1 fHlf® ^fiii 

irrt^f « «F»i ^Kin ®W few i 
«r4w *4^ »rTt% w fft- 

csrtwwf srtftev—240* ftaft cf.-4 
Hm fftw Ifti ft 1^ fi>4 flu 
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ilifti, 1970 3 6^ 'Wtl 


<rtwi *fjt^N ff%rw « wf5 
«ifj5 ^ ftiin c^Pi^ n^K—strt 
(«5tf--^)l tftfl nfl W ^W¥ 
(¥t<ti c^%f vWI ^^Pf¥ 

¥144 I ^t^Pf¥ nt4FW4 (Fractional 
distillation) ¥C»J «f«4 ^t<4 '« *1CI 

44t#W ^nj5si (^Wt^) ¥ CW44 

(«rMi¥) Ht*i¥ «it4'6 ^115 c«itfii¥ ^yt*T 

•ft4 I ««| njtn I 120 fejT nS1*I 

C¥t4« fsiflFl fljrc»I4 »l¥t4 

*lt¥4l 4t4 I 


n44^ ¥tC«l lTt®4 *lt4¥ fflt^ 
cswiin fw^Fll (Radioactive decay) 
^^•ft?¥ nt^II 4tll f^liw 

nJtniSfl Vftlntc^^r—Actinon >6 

Thoton I 

1907 ntW Cady ¥ Me Farland-<4« 
WltWf ¥04 art41 cn*! C¥. ¥JtspitPni 
ftciJi f¥| <rt« «rtff¥¥ njtm 

1-84% ft[fi|lt4 I 

»lJt¥ >r\f¥« 


*l<r 1 i:<? 5 ^< "si^ 


>|t«lt«1®: e|fR5£¥ *f4tc<4 f¥4 

«r¥tl fn C?4C¥ ¥^4, ¥4*1 

nrl^II WW4 fS4 4¥4 f4f«f 4tM 

44¥, ¥»l <44^ ¥¥)l 4l"*|l ¥^4 ^4T|tl 
n?tC<4 f«¥C« Vl^¥fi\4 *t4"nC44 «jf« 
4lt¥^1 5^4 £4*4)1 <4^ 

¥^4 *t?toOl *¥l¥f»l ^C¥f4r¥ fC4 <44^ 
ifii »iiw »ir¥ wf*ii n4"»(t44 
^t¥4l ¥4t¥ 4tO¥ I V|f4¥ ¥H4ti4rt 
¥fri¥ api *rft3R1 ¥14 <444 Tj4ttf 
^rfCWl f«¥i t5 C4*?l ¥W 4t¥lt4 

¥W ¥tl1 nitT)! ¥[44rrt ¥nt«f4¥ VI I 
»flrtr¥ lOOO* C4£¥ 5000* 

¥4:® ¥i n44Hc® nfii® 4fi 
«rt4 10,000* cai^U® %¥¥t4 n44tl«f¥ 
^Hlf«¥ '¥t4t4»|''»l4 f4%f3f4t>T <44^ ^Wf|C4 
cmvr *!cf I ¥l 3144 n44ri«f»i4 ^tin«r4 


4t4I 4^t4ff4 ¥W ¥tC44 4t^C44 ¥£¥« 
^W3?4«f5| >rC4C’r f¥|C¥ C4filC4 4|tc>| 
<44^ «rit*T 44 I ¥P(¥tC¥ 5ttWJ41 

¥441 *tifT£<4 51g< ¥441 4>11 44 I 

»Tt4t4*|¥tC4 4»1C® enw 4*11 4tl, 
¥r*4ti4t4 ¥t4f41 ltJt>l <44^ «44 
¥t45t44 f¥®l n4¥^4T¥ 44t¥¥ ¥t44 «444 
Vf ^C*I¥54 4^4t4 1tC¥l Jrt¥,4t4 4t4J 
f44£Tf njtn-¥l ¥44 *f44tl ¥t¥0» ntt4 
¥t4t4 4K« •rt¥l® nU4l n?tC<4 4fJt^4 
¥4¥t4>1i:¥ ¥4 f¥|^1 JT^ff ¥tC¥ I ¥C4 
*1111314 W ¥4 3T4r4l4 4^ nt<¥J ¥^ C4. 
9t¥,4l t5 »t»l«tl4 f44I<. n^444 ¥44 
4t44 ¥4C¥ ntC4l tflf ¥|5 ¥4^ 

^4?jfS¥ C¥l® ^1 ¥t4l 4l¥Jlt4 *ff¥- 

•44144 f4¥m, Wm Vinft ¥WW, 
f ¥4*14, 44)411 
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ftfif'e «ift» 6l1 4l fRft^fll 

mw T5JII 

14tBl4 *IWt5 411 C4. f^llltrSf 

-n^i 999 mm 

44)Wt»t ( clltw «ttl 10®" C4»lf^ ), 

Itl 

SCTC4I 

HtWtltW fiCII llfll it^tCIT 

f®15l1-|i»feci atSFJRl §«.14 411 Vi I 

tllw «lt41 

flfwjii iifV^ n»t<l4?ji im 
mill «»! 1929 litll I f<wt 4 ^ 

•im^i <44^ ifjtc»ri 

Iftll W 4*4tl W C4114, mh 1C44^1 
iitwjii cwi^i V5 1 ci^l cir4^ 

4t4 CI'SII mm I ^4fl4t4 i45pi« 
f®15l^*l5tt41 f4f«I 4^41 wl 
m 4rw, iitilf «»4ii w I fltwjii 
^4^tl '641 cm f?1 1S14, 414 
C»fe, «t«F,11 4514 44 ^11 

iw ^«5 if®c®i Btititi mwt ifllc# 
C14ti-ftliwi Itltw lltlt'^tl m9 
^55 4tni"lf4^ miltl C4C3I 4lfl- 
4t1 in fekii I 4^4tw 11C1C1 

fl^ll 4lf ItSfJRH Itm 

Htftllin C5^ Bill lltlll I 1114,41 
cm f^jvltv fel1t?4 111 ltl fr4l, Cl 
f^ia« fif^i citii fiwfi^ii Tbh 4IC14 1 

frtw4i^»rtf4'«?r¥i 
ititm* ilJ ^itcf m4,4i ^111 itii 
in iti41 (4¥)—fin friti ntciT 


41^ ( ll )—^BB lfiF4*11 Blt^flltl ( Itl- 
C8tC44 4tt?1tc>t1, 1twtlfl4 414-2 ) 
4^1 C4t4lf ¥tl4 4tCfl ItltCU SllWlltl 
IlltlC® lfl14 ¥n 4418 Cl^lf €414 f^t 
11, feiti 4111 1CW wtii m 

itn at4,iti f^i fin Btcii fiin.- 

414 ltdci lltlfir tt14}m 411 
»14 ffC4t?C»!4|4 C4t^ lfiR4 Utlfl^ 
411 W ICICI I 

fin f411-~Plt44tC11 f441 f%41 
ItltCU C144 lJt4[C4 4lf54 411 11,1^4 
cmi^itci pi4'«ii44 afmti ntitiu 
Magnetic compression) irf4,4l 
411.111 15 4C14 C4ti5 4Jt4- 

filtl ««4tf44^ fl5J‘*> ftfsTStCn 
f44cii iftiti\ iitcn 417 fm ntitw 

•mfs Cb\i 4 C4C41 4^ 111 CB^4 C4C41 
44 fir4 4flC1 4U44rf4 itl^ flW 
114,41 t5 B»ltC411 41C4 ltC4 4U 
f’lfJl'GtCn t4®cil flC41 ifTtm 44^4 
,4C1l 4^ 1^4114^ 1939 litC4 

fin fifU 4tC4 4f»fl4 4C14 I 

f4fe4C4l fill IClUtl 4C4 imCl 44 
1441 1C11~«1ltfilt4 4111 «lcWilt4 4 
I|.l 5 lt 4 ( ItlcyrW 4ttcitC^, ItWtl- 
1l4 '•44 3) fiarcii ItltCU 100 C4tl5 
f®dft m ^44tfM^ 4^ ^4 f^ 
irt 4 , 4 l fe«v 1 t 14 4111 4^ ^44 at4,4tC4 
lltlfit® 4C1 4flfC4 41 
lUtnn^ 4t4 414tf 441 ICICI fl4»t^- 
cfiitn I 

flt4J11-4ft4tflfl ^15 ^44tl^ ntl 
4C1 (I'C’-K) • 4^4tl ^Clfin 44- 
m 414 15 if^lt^f (10* c. v) 1C11tC4 
44^ ItCll ItCl im 4t4t4 414tf 



<111^1970] ^Fcwti An* ^ 


I •ftrw ’Ttn ¥fi¥i* 

’ifWcw ▼w »tc<fi=f 
CTH ff|fei ^*1 fW ^1 ^ 9 % 

qi, f«^ lw¥$^ >• 

PrtfiFitntfin *ftfNtr^« fc*i «tww 

fn^wtclm flftt 

If 4nK «ti ▼c*! itin ifw f^i^i 

I f?^n=T 

ff^ti mw nt3i fs)^tt«rfl cih 

WCl, ^tf WJ t5 
ntwi iftCTU »irf titfi *ircfl 

«IWf¥l «?l Bt*Rl >1^ 

I c^ mw 'fl’pfS 6^<F ntciB? 

«t«f,HtC¥ «¥C*H csi) <11^ 


•ttc3i« ^rw ^tft¥ srrwjfl ¥ftftf»r»w ntwi 
»rtCT t5 

5n I ^ttc« C¥Cf C5^¥ CVJi ¥ll ¥CT tlTW- 
wlSf nt^twT irtw.iiti vfH ’ft^ 
^i I tff¥j«rtc¥ «ttt f^cni ¥tw 
«lt¥¥t*1 l^ntl«^ «15«\ST 1(5 

Wl , 

^¥11 flti lo** 

nf« *ftti ¥ft4tf*i>ttw 

’it^tcTJ 'ai stm »»!«I irtwjii 

f^fas f^cf« ¥11 <111 fsft ¥acii 1 
««t*iii cit fnn 919 «itn¥i ¥iw, 

fiwtl jrt¥,»>tC¥ 

^’Itsrs ¥tC¥ ¥tflC1 99 111 ¥llfjnu 
f fl{=« I 


ff%?I Iff 

*fWjaRW 


C^®l C¥t¥ 

it¥ nrt 5«i 1 

«1tl ■f^¥11 71 ¥tir C¥t¥ wa ^¥W 
^ ¥111 ¥tl1 llir ^M1 1tC¥1 li¥ 42 
¥M ¥ri 9 ^^ ¥tf ¥C 1 ¥tl¥ ¥ 1 — 
iti 21 ¥tn I C¥t¥>i^irl yanfara atfcf 
»rc*fi cil, fti iti¥i *tfiiti f¥ 

WH? ifl 1952-56¥twiItltfni If 
filltCT <5^111t¥C¥ 100 «l Iff, cm 

1tl¥ 1963 ntw CICf 109-C¥ 

¥1^ 1965 ¥tW 110*¥ I 1C¥1 If 
fti cm cm incf I <a< 

Hntn ¥ itfrtti cm car? fm 1966 
¥tCT 141, caafa ¥fa¥¥i m 


SMtaaft?1 ca-taftca (caaa if^a 
¥ ^¥1 'Bifcaftfti) ait#ca 120 
« 100 - 3 ? f Iffti ¥tc¥ I caftrcft 1952 
atcaa 90 cit¥ 1964 ¥tc*1 mcf 127, 
¥t*tta icm 99 Clt¥ 12C-C¥ I ¥ti¥ac1 
1960-51 ntca cacf f»r« mfi¥ 108, fff 
1965 ntc¥ ¥tati ¥w f<rcw ttffwfin 
97-3 I 

mil atftra ff fV fir^cai 
arntwa 9n^ ¥¥?Tlal¥i ^air ¥tt*it, 
at¥ta, w¥, all itft« awfti ncii 
^tw, citiff^'i arm 9^ ac4Hf? na 
fafaci ¥¥^ m «iram-c¥V-wi ¥awi 
¥wca ic4« artriita fi¥ti aa.ati ^nw 
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^tcf« c^%i cii 

^>ni 

c*i(*feft^rw 70cw2iorfiiir^«itfi« 
^ffi*! ni^i w *1^14 

^^ntwr <tt» 100 fjtwtftfl ^4r«i 

ifn^ti I r^ntw cf 41 cntf, «f»i- 

«tt4 f >I«I 4fT <rf« 4 ^4 

«v *l4t< *ft«11 4rf, «t4C*!« C4 nff4t1 
V<4 "Ifv 41| cnh 4ta[ ^ ^tC4 


*ff^« •if fwi ^4f¥im >r4t41 4firf*r4 
fif Ifnfi fcf cfftwi 4ti C4, ffif: if- 
ffl 20 ft4 T^ffHCf ftCf ftnttf 

ntft, ff 1 4^C5« C4Cf Citfl 4tl4-f^ 

*rt4tf *ifii4ti^ fW ’fINrtf ijffti 
▼icf *fti«i c4 41^ arfii 

c4f,cnffi f»rc»i ?4ffii 

f c»i^ frtf ^nrt^f 

fi ftf tfl m I 


f(f 

itftll 

1®. f f. f. 

flftf 

It. f. f fl, 

ftlf 

ftrffif 

ff 36 

23 

28 

34 

19 

8 

7 

itf 23 

10 

17 

16 

11 

3 

4 


ftwi c?41 4tl C4, «rg4 nftfT*l 
«lt4rtf?I fW 4tCf[l fffrtf 'ii 

»I4T4ft4 f4l 4rt, ^1 fi'ii flCf f4*1 
«lftf ^*r4 I 

«t4CTl WW4 f411 nft- 

414 W414C54 41441 4tfl*l C444 ^HftWi 
f4Cf 4rftf 41 41, C'llff a»f^ 

ffll® •flf1f4f4tl ffff ®«.nt44 fll 54^5 
•trtll ’ftlrtfl CfW 44W1 C4-1 ffS 
>141 C444 it 41 41, Cflff t*l4f4 ^f4, 
«(t>lt4 f 4t\4l C4^ ttfl 41f5 ^ifift^n 
frt4t itntcfi tm fll iftf *ftci 

411 ^rtfI f(f4 f*ic>rcil 4J44I 

ftlf4l4l 4tf4f nf 4^1 4R- 
4141141 r44rt4 •ifliw 1,356 

(4P1I4 If! l[cfel 4f I fl 4t4f «rtl 
450 ft; f: 7; iffPfWi frtf 4t4tc4i C4tf 
*mi I *144 *ifitf^f^ nftfii4ti ftfrtf 
«tl 76 ft: ft fl (1/%V41 4f ffTfCW 
4J4fl fw I 4ft Wtl CfW «rtl 45%- 

on 4f 4?1<t4t4 frtf ft4rt4l 4rt4 4W 411 


4nc4, ^rci'cfif cift 4?ti ff 

frtf ftfrt® nfti 4rt4 41 20 44CH« C4f\ 
csitl I f C51 cff 44^44tC41 f 41, f4tft« 
iff ft! 44jftlf ftl 300 ft: fl X* 
fff; 75 ft; 4; f: ff cfi:ii frtf 4i4ff 
4Cf nrtl I ^^1 f ftf IRtl Cf 14 fl 4C4T 
4tf 42 ft; f: x‘ 1 

ff4 4CfI Cfl-nftfiRtl ff^fCfl fft- 
4141 11 f4^| fftftrt 4I44tl fH 

4tt*4 411 1964-55 ftf f4f fftciftlJ 
fftl fffll 4tf 19 ftf Cfl-fftf«4tl 
ftfftl fill CfC4, 4tfl fll ICltl ffftll 
fill tfl I 4114 454 Cf5-«1ff fCffI 

4^t4 C45-4T4ftl *if finitl fllf 
41 ftltlrl '4144 Itltflf f4f| 4C1 Cf41 
fttltll Cf5-4T4ftl ffCltflf C4^ ff 
fftCf f4I4ffI Itl CfC4 I 

ftf 1 flit frtf ftC« f41l ftlf- 
4tf 1 ftl'tflf C4ft ffttft (157 ftftlf 
Cltri, f4f C41-11 ftl 52% ) fftftl 4». 
C44rt4 frtiftfti 20%, ftnrt4 16%, 



«nil,1970) 


itftiii 10% ¥rwitf wm 11 4%, 
W ▼>tWl •rftltl ¥« ¥11 

CWW. *ltl. '41 

•ifK <wt^ ’Ptn I finti ¥n c?ii circf 

wft dtf uti «rti 2*5 

ftfinRipn jci ci^ti iti 

«I151966-67 >rti*i ita9>w ^ 
cfru miti «iti 41^ nftfmti 

cin 2 ftfiiw fewi i« nti 

•ftw ’niti *ffifwi mri i 1970-71 sitw 
«fti 125 fiftw ^11^ ®«.*rtfisri 
wwr2‘4ft:^ s!tl^ir«i3r, 1ft: ^ 

▼11=1 ▼ 7 w ^ »itcn miti •I’w- 
itiH ft^Ttri itn itici I ’ll ift 
5OT. ««ci-t ▼!:▼ 

in I itldTfrwi ’jtni «fiti #ritit*i 
fH5i feintiwi citi»ftfe imi 
▼’in^ ▼ c¥ti cfti c¥i it^dfrnn ’itni 
«fntif^f ▼’in^ ift^f ▼ 5ncfi 
ft^ cm ^Uv\ n?R[itnr^i 

imi •iftic^ *itlithfei iTiiti « ▼’tnl» 
iftnn wg^ i?pr ifti cm imi 
If^ni itfm « ^1 «fnnr ff* iftir 
▼mt^ cm mu cm i •i^tc’ri m 

"Ti^^ ▼ir® 111 

®tic®i wfti «rti iti 5 tc«fi 

mil ▼WJ® flntWl, H®¥11 «ttl 85 ▼t’l 
'▼tre ▼’[▼it’j ▼ «rti 63 «tnffl iiiti 
mtw *tm I it ciitn '▼I’ll, 
cmtn ▼tm unti ti^ i®titiT»f I 
▼1 ftftrci I'^itn m 346 cfftfi 1® 

▼ti m ci^, cutn ciftwitm «rfi 

557 Cfftr <W Tjftf^l ’If 27*45 Cfftf 
(1964-65) I B^*lftflRtl cm® ift 
miti ffi iti, citn <Tf® itliltnn 
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Jitni fftiti ttftn iti 14 cfftn i®, 
ciitn ®rt®itn 150 cfftf ® fl*itn 120 
c®ff 1 V9 ijif® 111 ««itnit cfft cift 
wftwnit^i fci cut cm,cilti m 
20 ciftf ittctfftw iftitn «iti259 cfftr 
nil ¥t«! « 350 Cfftf Cf?) 11 Itlll Itl I 

®ti itn ^tfft ri>rtn m 1 mti itl- 

ctrtf 1 ift itnii Clift 24 Itfi ® mi 
c^ift 2 6 ^tf 1 Cl"?) m ftnn I 

c^^ ▼mi ftf ’rttii itf iifti 
fi® ftt®imi ^iwtftf iiftif® 
ifi ▼tc®! mfftnftjft ®nffiitf I 

'««ftl itl <111fl®t® Clll Cl% CBlft 

ftcii ftni ®fftif®ii ® •fftnwi ^n- 
cit^ fci ^ift fitf ’1111 m tm 
iilftii—Iftiitn iti ^«ft fici 
in, nil fill mtn ▼miif^w 
ill fi’»tn cm nut i»in it i iitii 
1^1 fin ’fciiii « ^’>nftni ict i960 
’itfti fftifti f*t® ▼c^ftnmi it inn i 
111 tftjltl ®ftjfft|5ftftl ftift ^itfcWi 
’tinfft®!! ® ftttififft ’Tfttni ftrif 
ifi ftc®i ifiitf ^sfl ▼nwii w 
101, 2 ® 3, iftl®, csift, fiiftw 123 
Hff® fit! l1® i ft. 1 ® 2 

cffttl i <1^1. ft. 1 If It ; Cf tltn 64, fft’lt 
CitCft ® ’tll'^t Cltlftl fl, f. ft. t. 27. 
ciN 1, fftlll 3, ’itl.fft?® 

8 ITl; fttftftll ft|l® Iftft; fjn >Itf- 

itft cFf»r f 1 ^ ntnftft ntft ii 

ifni ffi ftf ftn fwin twin I ii- 
itftf A fi<fnii 151 fft cftuti^. 
•tHi cifi, f>n fftft fffftr, 

«fft ifi ftm tw ffifi artf 1 m® 
fcm I tftift fftftw m fftf- 
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fMititii tncn 

4% «rtf«, cnitfl, *« 

'■(few ’ftW ftW'S B«!Cfl 

f*l^ Ifipt« fW «Tftf «1 
csit wvs. j «rc5tr»f 

^Pffw ift«n 

cncf ci^f5[ iftri «fcift»r« 

few feBW Ift^, If^, »[I1- 

^IsT, *?Ib ^5*1 «m ff«r feMt?5r 

«nn ^ti« I few 8 wr?«8 
feTt^« I fen^v >Tt8 flcftcn 

wtfeg^ c^feB 1 «ffsr ctfefB ^Vs 6,000 

cBffe *ft«fi cncf* c^^rw ^rsPi^ wtcB 

•rt«Bl C^B TOO CflfCf 1000 Cffaf *lt3l I 
wt»i virrin wrf »ii8 w bcicb nrtcf 
BNBtB I Jifjftff^ entft«(tB^^, 

▼*!»! m4 fen^*? 

CTB11 irifti I ▼nww ’ffBftif 
flw wBf ^»ii^8cn^i 
IfB «fr«ftt« C51B11 ntcBi 

ww; f^l«r5 ^tl« ’ll ^tfsif *lBir4CB ^ffe- 
4H4 fl«r w « fn*i 

cBtmn feniv >f»i8 'fl’l^ 'Bffe 

wfir® •r^ni#:B «i*r« ▼*iwb b^ i 

ffiti niffe^wi Btcit'if^fjt'i «rffeftBi 
•Bf W ftvwi Bf»f «?iCBB BJBBtB, 
fa|^ ^ fitffeB ^ cnW- 

Btf? t?l BJlf»fmr*lB W 

fW'i n<r ^<rv Bt*itifsi^ c*it- 

n >rBli;Cl I C3F(ft^ 
ftfecftfl^fll, 5lt?ltBfB 

iwB Bt>fti^f, wr^ff«rrl«i, ^t^- 

CBfe IWJtftB W WB wi «rtwi 


[ 2318B[ 

itBrt cnrfti <fct iBffen. ftfcvi citpr 

Bf! C¥C«f Bftntlt BIVU 
WW CiTflff^lW Wrt f«l lt«« 

Brt I ^ftf B« 4t BltBBt 

CB1 fnffw Btifti 1963 itwB f^pr 
cBBtw wtntpr cBfert «tfB 10,790 BtrtB 
Biitf* BrtBtWB orc-f fciw 
CIBttB Bti 149 BITBtCfB CBlI 

^^fesrHf ^ =fi 1965-66 

itci arBjtfBi hb 

«rrt 2 cftfe 60 IB* fetfi I 

CB fcn cBtfe-B? «rri i^ftc^rfe bow 

BJBBtB CBrpfe BCItf, Clfe ?cn B*ICT 
iJtBI Btll'Bjfe W BBffr B?BfCf1- 
^intwfes ^\ BtftB 'Bf%¥ CBW 

^JtfeCBB 451B w B1, CWBfB 

atfBtf ? CB-f pF|fe| ftcir cfecB 

feni[B« ificB-r »?1# B1 itBci Bjtnf 
cB^tini ^-ifrt iiBfe *i< 

BtBt'B 1«B BB J fff Cft^Btcfel BOi, CBBB— 
nrH^ cnl5, nr'BBta feitB. ntBit? cBsiftB 
BJtlf BTBBB Bt5 ntCB I <BB Wlf 
B«?tB BftBB f4f5rcBt»f, BtM 

fBftBB B1 lIBBtCBB BJB^I « IB^fB 
Cltfe BW feMtBB I 

1960 cBTf 17{B BtrBfn BirwjffeB 

<B¥fe ¥« CWBtl fel![¥ It?, fe«TtfBf 
Btntin fsif?^ BtB mf®? BrjiB w 11966- 
67 Itw ^IBtl Bftl 1? BI1 

CB^ ¥B«! ItBBl ClC¥ I IIB ^t?« CB^ (Bf«II 
(i30fe) fBci <Bfe *rif«i irntir fn bcti i 

•BBttB fCTlffe CBMl Ilf CBtfel- 

B^BtCB ®JtBtCf? CBWl If fe«**ft¥Pn[ 4ffe 

ftntB cB«n fill (1964 ftf) I 
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«rft, 4rf« ntoii cn^n«rf« 4f% <frt*r 



( 1/100 C4^t4 ) 

4J4ft4 cvftr 

?H4M4fC¥flr 

4ilt.*rtf4c¥f4r 

4tnt4 

6 

304*39 

10*79 

5.480 

I^Eltf 

14 ( II. C4F. ) 

119*94 

1*47 

3,430 

II. 44- 4. 

96 

43*68 

1.49 

2.600 

4ltfiW1 

69 ( 4f5M-4|tfiPf1) 

21*18 

0*127 

1,210 

«t4« 

35 

4*43 

0*149 

820 


( 1 C4%r4-10,000 4C4lt4 

-2*47 44F4 ) 



(5if I «if*n «ti 

f«5T fj 

wi cNt^ ^ti«sr ^IM- 

ri¥l ff«cn« 

•ff^s c^-t fff^i I 

wtv wi»n n»- 

'fftc'i wnf[ ▼•Jt’itfl I 4^ ifiicnfl 

^31 

fWl—4^ IfCTl »lt3tl‘l 

3tf*if*m W5 ntc3 41, 

(4:4 C4:« *11:4 44^ 4tf4^1tflfin 44jfl« 

Wtntl 4tl 54m44 ^ 41I 

ntnpi nrf 4'r«fc’Ttf®ft4 cjFtst^® 4 

4it»rj:4Pfit4 cartsrt® 4fW4 

C4C4 4t4, ftf =f4 ar4?l3 Tn 

fiF| •l^ 4tf*lC» C<tCf f*ln f4| 


3?f44t€ fw CWl I 44 4jtf4t^tl^ PlfqH 
544 H 4Tr4f1t4 4«flf4« ♦tf«|8ll 4Tt4 f1 
'OCIW (3%. 1FC4 4tl 5*lt5»1'« «t4«tC4| ff I 
^•111 4tf4C4*lt4 ^nCJI '9H ^£4 C4W 
4t*14>r4tftf ^£54 fCf Iw 

fi^^4 ^44 ^l^ fnci nt£44 n£4' 
«r£4l5?4l4 «t*l '8f£44 ^t4’« C4^tl I 

ior: 4 £*l 4 f 4 ®t^ 4 l C 4 £ 4 » 4 »|f 4 r« 4 | 
4Tt4t£4 ¥£4tf4| 4[t4t. 

C?4 CWW ’»44nr4 C4%.t4 *1^ 

C4f44 Cf f4f rt4 fint^ 141115^4 If^Hl- 
C'®« 4^ f44£4 ff| ftW Wll C44t£4 
V(441 44t4t4£44 4r»l 4J44t4 ¥£4 fV| 
44^ 444 ^t£4l 4£1E4 1 
44 fkl filfiiri 4lJl C441 4t£4r--4t£W4 
4J441 4t4t£44 4t£4!4 4C4J^ ; 4f£ltn- 
4C4 f4£lS *ft£4 ^t4t£44 4^!% I 


4 





•fhurt'rftf m f^^fyit? c^- 

^5if% I *r?*rrt f=rci ^ 

»rr^fii fnn, sft^i *t?iitl--tRp 

^ni f^«t^i «r^ «Tf^8r«i «i<fiT ST i 
STtftCfT sitfini «F^^s»tv 
5f?Rti « ’f'uti »rt«f:=ffl >r9t^sn 

ST^ ^'fsTtCST C^fsT CStI I 

1942 sTtC«!I JlfC»T ftftcni 
«f^s» C«J frsT *rflSlf*I,VtTr1 fT 

f^ff<5 ^sT^sf -rf%‘« »r’if5T ♦rr«ii »rtf--c>r 

f^ST^ fII icifi[»j I 

■ff^I Jftftfi; CI I^C^I SF«lTt«l 

’Ttfi's iiir, nfv wtcsTi ^lifsitc^ ci 
if’rtni^ ificif, ^1 
iti i^tf^CICI I 

1931 jrfc»! isrrii-iti3r 
flft« Rwt4\ <11^ itf^sf *rt5itiri^ 

^fl-rtSTI ClltlUt^ (tfST {5. ^Tl< 

*rsir® iwifs( ci, 27 iicfl *nsiti- 
f^WtRI C^il ^tlSF ICICI 

«tc« >Rjr ifc^, itswi sf*?!!*! 

>rtic^i mw «isF iifsT ^f^ucii ^f^it? ifl^s 
icir^i ^«F ^"^»tci ic»i« 

•TMlI ItCSf I 

•tiitl'-r^cv Ptti « f5fV^»ri-^«tc^i 
ctoI wfii^i nfiitw 4fcit»r inn icsf i 
iiftw ci^'911 sintn ¥11 icn mi 
t^ntfcii n%cf »iic5ci ci^ 

¥ic¥ «iwtc5n fcifi mwtifif n 


fiuttci? sTtltCIjI *fllt^lr*rf%' C¥C¥ 
nfv ¥11 If I 

itfVsr ?viti Cl util fiiit^i ^fi 
¥ cicw, c»il iic*n •rtiit*ifi¥ i^itw 
wtnfsr, c*^, 

« I^^CSCI iri¥¥ irsf I 4^ ¥¥¥ fiirtti 
5fsi ¥iitJ mw ci •rtiitifW Hc¥i 
«1CIt¥ST ICI ¥tC¥, 'Si ^ W Itic¥ ^tCI- 
fff¥t^ ^fnCIItcVl 

4 S¥tffl ¥I»II, C'S*! ¥ <}lt*rC¥ 

^<.nt?CST Hi fi[¥tci ITIItl ¥I1 ICICfl 
¥I l¥CH ¥C»1 *IIIt1:i%C¥ IVT 
fiitci ijiiti ¥ic»i IIP Cl t5 ci^ nc¥. 

¥1 II I ClltCI «fgl ¥I»!1 ¥ ¥¥t¥ «tt¥f¥¥ 
ICICI, C¥ ¥¥«1 ¥¥I ¥IC¥« ¥I1 

Itc5l 

niiti--r^i ¥fitcij fiijitcii itirci 

fl5T«.-'irV fe«,nt¥CII ¥[CI¥«f»l ircitn- 

I?flI 1 '¥trtl ¥fl¥ni ff ¥fl^ 

ItH Itl, ¥tlt?1 C¥ltCI C¥tl I¥I «rt¥lt¥ 

n III •rtsit‘rft¥ l¥i ¥t¥tci cit^J 

ICI ItC¥l ¥I ^n5I¥¥f¥ 
¥tltf I ICI ltC¥ ¥1^ IltitCI ¥CfI >lfici 
fid ^*lt¥ C¥II ¥^I ¥t¥ II I ¥C¥ ¥11- 
itifi¥ ¥1111111 

nfild¥C¥ finli idi Hi i 

¥111, ^¥1 «1¥f¥ flHV¥l^ 
Hnm ¥iin HI <rgi nftHci ciim 
HI H* H¥5dl nftl1l¥ upr Id ¥1C¥ I 
fill WI1 imti TO «i5i Hi ¥1^ 
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ww tw ^tcif 1 

fi»itf afffl t5^ 

nic^twi w ^^^^\ *t»»iti:-ifv« 
■ftftnr ^«.*ftwCT (if«fi cifj sn J 

ni’n^ctc¥ ^5 ¥:*!¥ 

fstwi I 

CKC¥ 

ntfWff CWSTtlS^ ¥«1 

¥1 ft^ I fiwilcfl 

¥Ca l¥C*lfl >I¥t1 

f 91 f C9 I 

’r:49‘rtntc«9 nitvi '49^ ^tf^f •t^rc*!!- 
psitl «J<ltfl« f1Cf—C9 9HCf »i?;cni 

¥C*l, ^1 9T<Ht9 ^:9 91 

«ff#lt9 f9*lf1 if# 9^91 

^C9 1 119tl9 f*l1C9« »lt97n -if# 


<49 ¥111 f¥Wlf¥l¥ 

•rwtlCBCf If# ¥fl 991 

»|Xt9t¥9 «r^F9tC¥ ^911 ¥9l lit# 
«9«fil¥ 99 9¥r99 ¥^9 ¥lfl»f9^ 9t9t9 I 
9<^9tC9 ^tt9f9¥t9'il^ >l¥1 »f*l¥l lit* 
9tt99 C5^ 9t9f f99C9 f99lt4l91 

¥C991tr9 9^4199 9t9C¥9l 

>9^ 9THtt9 *(< nt¥»ir 9 t *1 

nx'^n f95T9.->lf#9 •tt'«91 9tC9 I 9t«9 

«1 fttw Itfici J^tapa ¥*1t¥ 9191^ 
¥C9 C9»r9fr9¥tc1 9J9ft« ¥9C¥ •rt9t9, 
r95K.lf#9 1t9tt9; C1C¥« 

5lt9! 9f»l 119 9^199*1 9*91 itlCH nt¥ 
1¥9 9C9 I Cl f9l *lt?C9« '¥I9tarfl 119t9 
»f>fl9tC99 ¥t»I ’jfl^C'S ¥fff « 4f ¥ Itfll 
*f9« 9r5'5 9t9 I 


STBPS |5R^5I-*K«tlI 55*1 


f99#19t? ¥?»lft9 9t991^-t C¥t9 «1t^f 
Clt¥^ 9t?C99 lf«9jf# 1tt»t9l ¥C9 
¥91 ¥11 Cl f99#r99 Id 9X-tt9F¥C19 
It9tf 9H99ftn 9rtlf4dH ¥t9d, f9aitl*f9l 
9f¥t9l C1C¥f ¥1 Wt^dtl csil ¥9«1 I 1¥ 
m H9 Trtftf frl¥ Itl9 ¥irt19 1¥tt1 
f¥9r-f99it^9l Cf-r-C11t¥C9 flC9tl9, fff 
¥¥¥t¥¥l 4tl9 ^9 Citl fl I 

V'^1 ¥f5t*3tl ¥f- 

<l¥tl#fdtll5c9tltt*r99?f9t¥ 91 ¥f5lt19 
I9iti cinw 1 C9tftn 9fs *rf«9i cit¥ 
If^¥pr9tt 9F«1¥, |rT9 #¥9 firC¥ ¥¥ 
Cirt¥f¥9\l¥l 1969 ntw ft¥td1 f9l- 
f9¥NCT9 «t9 Or. ft# lt¥C9W Clfiflltl 


¥tf¥ft9 -t1l¥C1 ¥lJt¥1¥t^ ¥¥ ¥f¥ltC19 
¥C1^ ¥| fl9#9 nt«9l C1C9 I 

¥tt9f9¥t9 ^CW ftlflVtltlf f9Wf?f 
®|9 ¥1. ¥9X »#f C»f9Wr 

¥t9. r*Iir91 ¥l ^ 

•fill ¥t9 ¥^Pl¥ttl ¥C1 C*!^dC11 Cl, ¥t 
C6t9t1 ¥f «1¥t9 ¥¥nt9*1 fin? #tC9f I 
¥91 iHt 1¥ C1t¥ Cff C¥tii 1¥9 <5t1 ¥fl9l 
¥ f969l ¥9C®11 f99#C1f flffi 

*r1tC99 1WJ C¥t5^i5C¥ Cl ¥t W #^9t¥ 
C¥*n Id, ¥[<t1 If #^916 die® 

Ift!d9 1¥11 9t1C91 1¥ ftl—¥l Hdt 
#t9l ¥11« C¥tl f99 filtd C’fhc® 
1tC91 ft I 
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*1144 ^WCtar 01, 

c^cf ««^ 

*3(4*1?^ I « VII .?t«i 

it^tfnwvtm «ft^rf*rwvtwt^ 
oRv^ >rti{c« «<itir* 

»jtw^ mm *rt«wi n"n#i 

it^tfncvftv '•iht I 
»%«fifncv 
« »r««tv vrift, vtCTi 

vor ^i^tfnwvtnvt^i iTfc^w m fapii- 

s|fiv mm, *iw VI ii^ftfnwvtv- 

1920 vtw* cnm fwcv 1930 
>rtc«ii «r<f^ fwtv ®t«c«4 mm 
m vvv vt^hr* §vt5 vai 
m *iv»i f^ci 

V *fc^ ^11 vt«ftw3i 14^ »fv*i 
««VWt^5 V55t*Ul 

csWmv -attfr-f® ?r^cfi 

call f^<i1i*i ««iw® cft3^ 

®t^rw c®tit»i i$w 

V ^ w 'Itfli vniisji 

cvtv apiwi 

cFrttv cnn ^tci® 

fftv ntciJii vtcfi ®<tjtv»iirw ft® 

VfHv ifci <rtcv I 

In® ftuftitvtw ^-®3i <lt 

if^rtf cfrttc*!! ^ti®a nfti^itssii ® 
•flWl W 4j5 rt 

cvt® 4® ®ti awtl—4t® 41^1®: 

4|tT» Cft4 KWl cuf I ff 1 m CVt4 
4twt^ CFtltCI 4f ®t^f ft® 

ftfCifl 4f ft® 41 


it4tfnrtft>f®ft^ i?tpnil cfiv 
C41 fttfci cvc® nftc®i I ffi ftwt^ 
iftc=wi frcn mw ®! ntci vi i ®tii 

® ^trwi ftt®* 4WT cvt4 fwfti cvw 
c5cn f4w ftw cvwi ®tii crtilv 
c^ti® ntci 41 1 ■ 

®fi >rtf45in‘4^ «f4Cf mmpt 
44^ cctitwi 4i4- 

«I*rt^ Cfr4 4t4 fj, Vf ^18 4t44Vt^l 
^C41lf C5tlt»H Vtl*! 4tl4® f84tC4tl 
4jtntW4l?* W 4t!?W4f IVCTI ’Itf* 
cf 414tr«f I 

^11 4C4C14 C4, 4t4m 4tf^l ftt®l 
4C4r ^ ?iil8 4ff ’tor ®ii i ft® 

4tW4« C4*1tl ^ 4V4 C*l4f If® 4vj8f *14 
4v{ 8 ftf®! 4414 I 4t4tf^WftPH 
C5l4tC»lHl? *ri1®1 Vt4 CT41 Cfll» 
4V4 Cn4¥ hlC4i fwtV VI t5 

V4 4CICf—4t!?OI5 C49ltl® ®tf m 
4tCV I 

4C® Vta® C4tV1 4t4V C4, *l«wt®1l 
*tI4^ iTtWl 4® 4t4lf4C4VtV®t^ V^C4fl 
4?t4t44 ®tv >141 ^114 ® ^vnti 
^4Ttl 4Wr ®f®4tft® fOtCl I 

*ff44^t® 4Ht41 Wtfitti 44^ ®tl Vll 
•iwi >f®t4 vtv® tiM: 4 VtVll 4tl ft I 
®C4 «rt^t44 ^4 >I"4C4 C4 >!W ft®, 
®1 4f mftftil^ VWVttft ftl44 
VIIVI 

f-^mtm ftv c4rv w w 

new «rtft4 4t 4®|8 ft?<4 VCTvIl ^gL4^ 
ar^v 4ti I 4f tftfli vH OTi ntr? 
5tl-< CVlH 441 I 4|tl4lWWI^4- 
®4 *(^4^R41 4rtft#tC41 arti 300 Cftls 
41* vtc® ifftwi Vtft^l vtkt I 
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VtfCV 'irt^ »4¥-l’ ^CH 

Htnr 1850 '• I860 ^m 'It^- 

wfjf m^zw «rti<t«ii ^wt5sit« 

^wii f#f '8tfl 4l ftfur «fti ff|l 

fn f5i—w ff, c^t«^tf« cskt 

c*r fw*i «iff«i« ’it^, ’ll ff| 
«tcf ’St*! «w 

firm I w c^ci 

> wit «Wi f^a ^ci*f Cl, ’stmtai, 
Htfll'aWl 5t*t « it'StC*!! nf’S! CiPCi 11 
itcf, Cl thiTii 6»!i:i-^ti-aiti fifltl 
lilt’s fti—aiti itifsa 1551! lit® fti I 
¥til *s«fi!i iti; Cl 'Sfti ifjii 1*1# itici, 

fi«tilii ®i ficn®tcit tuff ®ci- 

ftw I ®t ®iit5jiitcn icit «1i*i ir?i 

utiftiiti «n 1 ®ti if®-Iff*« ci fii 
^tn wtic® cntiftcii I 

fVcn 11 fii utift'aiTi if®- 
«rff^ Cl ifii’^i ici itci, it?i ®i 

W ®C1'1C1C1I ‘it ifll^Cll ^<>1C1 

^iit citi ’■rci® !«ic«i, 11 I'd 
Cl wtit® entity I figti laci itftcn 
ticii fit®, uti fii^t icici ®tl. HWf 
%cn'i 

•ffii^ ticfitiif nii*!i it®tc*fi 
nt it®ttn ititt 

Cl ^t ll t ®l t l ^<ffl® iti 

in®—«it 111 ®ti ®tc*l ®wrii 
citi itii Tffii^iJt^ imtu 
ifhirff^ iti I itn citii fi«t- 
^tii Hff® nlcw ®tf ni <1®-!’ iitii 
itif #ci m it ®ii tniff ®titii, 
i®t<«cn itit® cncitii I fill if-i' 


util finrtif ®tiit«iti iTittsf n 
ifffs 111 ^nw ®ti c®ti i®l 8 itcii 

Wtlftlltl Cl wtn ®ii cici 

itci, ®t« fiwti^ii it llJtWlttil 
®ci itit® cicicii I 

®tiiftsittn tf®f^ ittcitsu ®ici 

CfH Itl, it ifll^l 1®tl flltt lit®! 
Iti itiii'acii fif«i t«f®ti ttfw imi 
®tn, 5ti 1 listen ifii itarti ftiti 

lit wi cisit iti ft 11^ cit w 111 
fitiii ®ci ’itiftm i"it^ ijti® itiffei 
ISltl It® iittw c®ii iici iiitcit® 

Cl fll ^^ 9 <. 11 ft I 

itiifs® ®tci cit lint® m ®titi 
rffial «tif®n« imtni i-ic# iirti- 
iit^t ffii ^isfiiv I itii «ifti m 
nitf® lifts it i®i wfifi fifii 
tsssti itstcn 5tn, if® 1 itiititi 
fl^’s ffltl lltllCl tffllVt® Wltl 
®ca itci, Itl it^ci itt® wr tfriiti 
i®i itwi cicii lii n iittti<i 

fsati^ I 

ntnftwtcii c®c* it<^ti vs utiti- 
srittii finis« vt ww't^i stici 
ctfisitit fti ifii ciriin *wti 
itii I ®ti Its tftfi® fifti ci®ti II 
cifsn it it^ ititi-stittn ti®®i 
iriiii cum ctfisrii®! ®tiiiHiii^ 
fiti (tiifitif ®t« itni ®ii w n ft, 
cum ii\ 11 iiit^ c®ti •rtitiif it^ti 
®titi-<nrti cif»«i itiKi ici in® I 
ClStCll ItlTClt ItW •Itlft'SH i^tf 
ciii ’sirtfi i^if^® It®, c®ilt tfaii 
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• c^^f»-fc=j« itra cHr^« fwn- 
4^ *rH>cf ^twf I 

»rc«r »TCf 

’nt# ft’Tf ^r«r 

^cicfi ftwt^hn «fltsr c<rwfai 
<41 ^f5r%® few iff, 

'tr«i ffi»i ^•tM fwt^ f 
€^^4 ntfeci «f4« few" 

n'^c# ^hj >f^«if? f» 
ftCff I ftwtWS f[r«ft4 ft«|- 

««R»t»r, c4S5»—n?t<Rf 1 , fl»iti5i-it3r, 
^•f, cffnfcitn, «r?ra Pm^fne 

ncf I ipl’r®'? ffjifl ncf ^r^- 

ftfii«w cf f 
newiti fw f^ci^ate^i ft^fi c’tcfi 

“Ha, <fl1n ^<f<. itfl, W ^taf'atf 

^C4» sjtJ^I 'Sten *IT5|^ f f tv 

«f«tf^« m ftcf I ^f^’jt^ji, ft*ii- 

^ ateva »it?ew 4W^ffe 

f f»ft»l?! f f« fttf—fV, 

ftfiti ‘i^tftn c*tc*i ^f^ntf 

« 

Clef f?ic® nt«i 
wfnwi cfc« ^t«f 
cncf I 

vwf cfci n(5W>f ff iPif- 

«tt4 cf'fii vi\ f*i>i 

w ctr*M fflcf fw, fw «tni f4c*i 

cf4 ftf 4li ?>i»i «n 

cii? ntfH ftc^, «i «rti 3if*i cfmf 
ft^hrtt ftw ftw c?w* tfffffe *i^cw fr« 
ftWf ftf Cflft WCT 

«it«fnpn w »rte^ 

c^«t fcit*ri f f»r"i c'atffta 
w ^ m ^tef I 


>tt«tffe¥ fte*w PfiiiWf fWfl ^t«i- 
f tffi fifffe >r^ >PiirN ftmf I 

^ w fm *pnt# 
>tCf I *ff«J ’PRU nftwtCTt «f% 

fetew fiem ^ ffrs few; ew*-fw 
«rftie*f5 fen fnftwntwi c«tef fn-iff c^Tw 
^t«fi fei cfen nw^ ff w? nfw 
fIcwtBi« ^ftnt firn ficf’’mnti;i 
fftfteni fSr^fe ftenw fff^i ^ 
wn cw'rttm 3f1*itwi ntef t nl 
cw’ntntf cwfii nlwf^t^en 

^'fs w^ ft«r I fftv wtftn w! wftw- 
ft«wi ffw® fwtw n"ne#« 

ntwff^wt^tcfi nT^^m nesff wt 
arcwtwf I 

ffrflwte*i ewe^ wtc*f cw, '®te« 
ftnwtaii ewe? cwrs ntew r <i cn nfn 
w«f*ri ^twftfitcf ?fwf fe« « wttwftfwH 
cfcn ftef. enffni fenw ne? 

4ff«ff*if ff—fijffefneww fen ^fn^t 
ff ^«n few r wtftenf wffii ewewf 

nicn ff ntftwj few? nfn «refi 
fefw wtwffwwrw^ewf ffe« few i 

ftwftwwt^eff n>Ni wit«? nm 
^wftfwtf wiefi^ jfiwtwf nil wftwftfitf 
nef ffar ife«ff wien vtwn, cfv nfenf 
flfjwtftff ften* net <ww fftewicfi 
*ftfl?-n4«, fffft f arriew new* vtf 
Infwf n"n# leieii fftl vtf vtwf- 
fw»tn^ff 'firifniem cfn w 

vtwft«w ifwwi wtf fwfew arffel 
fti ftvw* ^ wttwi m. fttf- 
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fn CTTO ntn, c 4 rs ntn i f<45^ f«r^ ntni^, 
^ cFii ^ TO I cifrw tr^n ^«n %u 

initi « ?ll*rrr5i itn-^ nf* tf^ or«ii 1 


fiwNtfta csiWi 


A ^ aptf %trisr— 

<«rf?rn c«ft?rt f^f ?c^3j 
4jtf«i ^ ftch 

wTtt^«P»i <f4? c»i\^ 

¥5c^-’ini >pc»t 
«»t«rcfi ^«fil if»nrtsr«f^ 

cwn sn^Ftm (wffi 

l^»n^^9) <if j5 ?l8l 

C5i\fl ^\A tiiflB ^J^ 

feitPiij fun I 

cf^^i ^«ci 
(Seacrete) I 41 ^wr «(ttf 
«tfr^^: ^tfil « few JJftsu f*iwfe 1 4ttl lO 
^Vi ^t»f 415 fe«tftw 4^^ 4^ 

fentfU^ 200-414 ^f\^U 19|5 

c?n ’[^^'8 fTWi ^fwc5ir nt^twr 
WWW C^ 10|6 cm 44^ 

'«TH4 m¥ 4B{*lf8-nC4l f^n 

wen I 

f5«t5ft4 fent^tc^ ^nfl ttnftwa c*ft*i- 
'tfJji enn mf- 

I IfW »!^^C44 4* ^mt9\ ’Ff* ?8 I 
41 jfhfsr n 5tn »{n fwti ilw ^»TtiTii I 
4tf w«rtei^ nnt4 w I ftw 

m m ¥11 m 41^ ftih wtiTcwi 
cntwi cmtmi 4f-wt^'4 w »itm i 
4wtw fentftw 4ffe Item 
wtftcm ipm ^ifiFife iwR wtntcf 


wti^n ^fwcfeic^^fi nt 

wtntf ^«fi fici m fitii ftJtctri 
(4c«Tf5ti wet '4t4fwi) <r«twi ft m 
4l •mr^cw iji^rcwf 

f 11 

>nfw5 44^1 5fR ^1, cn wet %if% 
niti «ififi cifef 4^ fentfti ftnrv 
icfe I 4 ^i4frffef m 
»T^ni (nn vwi Ri ntnr 4?-4-4 

icwn) n1fwc5i itii itn-iii cA^\ 
4nt*it?!» neitw i 

4^ itn-wti ¥tc4 snr, Hfk 
itfeitfiiti tifirt ciWi, 
c^ft flVni, iirtJiti fetmtfe, c*i^rT 
4tiei ci\fi 41^ in cm 

»i4 fnitci ijif® net i it#, itt 4 
^4tf in-unti ^nfw ftC4f4 ^f#c5i 
Sneitni nttw 1 
»flf#5 wtntf-fMtwt ¥tc<ti ntciPi^ 
fferifefl fii cstitw fttmutf »iw m 
4[ifetin 4ti4 *Tf 1 mi 41^ utijsfHwfe 
ijintiftflen ntf 4itit#iic4ii fifi 
lC41--45tl ntWtflf Cl, feill^l CW44fl 
tiwcn <rcit4iiw firfsii *111 fcv 
cici I wti 14 ♦tstiti 

*tt4ii iti 41^ afftwcfi fif^rn ci4it4 
4^1 ftw HI wticw 4| IflH Cl^ft 
infill fW utm men m fen mm 1 



caf%, s^tn's I 

Ol^^t C^ >T»J Wf 

Itl^fl^ <€ Ht^Pff f?f C^f't ilt5WW 

t5l ftl^tff I 

ti[c>i «iws s»t^t« 

•fPr^tc's c^ >1^ ^*ftw 

^tlft ^tc^fi ««fr ’rfii*ii ftntf« 

«ittwf m ^itfaf- 

ft! I «tf *fr«t mm -efen i 

omi I 

c^ >r^ ^tJ| fcfl, 

^tifi CTtfet?!# f««r «tcn 'stn I 

(f) C*lf »l# (Ape), 

(<) C»t«SfftPli (Monkey), 

(H) ^t 5 fl (Loris) 


C9m^^^ 

»!t«lt91 ^1^ Pf^sr I m Hylobates 
ifll^l ojctf^ «r«rlf^ (Species) 

I ft^r»ltt^>r-'«?f C^^»f ^ Species 
«tiw< Cf«r| I ^ I[W Hylobates 
boolock I 

'iTWWi Ji’iwi WPw, 

p«tw ?tnti ff, cn«rtc5i own m 
?cfi ffwf nw ntm «ti»i 

•|lff<fWl '*lt*lTTT* CVTWI TVif trtfri 
owl <rt^tf >Ri ^ 




. f»f^ 

«fti^ I aim «iWi ifwi w ntit 
'• f *11 utrt ^ *ft?hr ^ ^ ntm 

•aitftftit Mn, >rt^ fc^. 
^1 



^1970] itlftf <srttcilt 4^ 


<4CT •ftrf I tilt «rrffi^ilwii 
1^1 itfNci 114tw 111 

ciw^ti til i^«ft «tti ititii 

m, tiwi itii niti 11 iTtf91 citci 
ntfi I wmi w ^fi %K n «[n, icii- 
if%M w w 1^ in iti ittn I 
ClVm It Itlwtci^ll iK ltC¥ Pfll 1C<1. 
ffi 1^ ¥tr*ilt ci:¥ iti, cm 
citcn itn 11 citn ptii itti i 

itiwi 111 im citl 32l5 ftii 111 
ills itm ^iitf utif nil in'® 
nil itcu-itn nt^ti m« iticn 
1^ ^-ntci n fici citii ici sitCTfli 
ml «tc«i Cliff itcif ®tc*! 11 n- 
ICIflClI lltf I 

IClf IW 411 citl citl f«l c^ci 
ICl C19tf I 41-4113 11 icil 49- 
49i5 ifiltl, Itl HIT lfC9 49jB tJ?Ff, 
4ljB ft 41^ 9trii f^l-5tl|B 11»1 I 
itSPtlt 111 1C4 fiCWCll ifl 

^*C 9 ficf itn-itcfi 9ti cicf ?cf sen 

iti I 49 4913 nrsiti fr9cn« itii 250 
C1C9 300 491 fftini 9^c9 f^sin in 
4i\ tiffi irij 9n, yn Hitfi ^tifi 
Itlt 4| ftltltl IW ^9 C9tl nfi- 
iti fC9 n^cn 'em iw 11191 cm 
itii 

itfitnei irtftf *fi It e !(?fcii 

fintii c9ln fifi^ ni ftii ittf 111 

9f9ttn (Menstrual cycle) 41^ 
m^lie ft 4 njFtn fin 911 ^t-flicn 
fllfifl 999Tm Ulftl 20 C119 33 
fll 41^ 2 £1C9 4 fll 41 *itlt n I it- 

flii 220 fn n^CTi n mew i4| 

5 


49jt mti wn cfi I itwtfi wnm n 

itmC9tm-f%til*ftPi4ill mu411 2 

m 41 nti in 4 i^ 7 - 8191 wm ntftnf f 
414 ffl 4tff 4tl9fn 30 cici 32 

1911 

4ti4irti ftfw wn fiflw iirw 
itn cm itii ^ici flitni C1C9 f 
iiif 4f^ *(1:1 miti cic9 nf^w ntiti 
nil nil, 4fti. ntfte?, iim nlail 
itw 4*tfif6«i ’ttr9i n, *fMi, 9[t»j, 
Ifl, ni41». C9t3 Cltl C*rt9tlt99'e 111 
fintCl 4f1 491 9nitC9l 411 Hitsi 
4t^ ( 21^ fsi) I 

C1191 t4«i fifl4 4tfw men fif^ 
1911114cn it'i-ni cim ^niti cil m, 
C19 itii 111! entd 41111 4m«iri 
cit3 32151 nlftaiitci nil cnilB ilci 
4111 Inen ffe9 ncn 9tii 'e ntn 
n fici 411 sntC9fll 9C1—911'e 4titi 
9-itn n fine It^ti 1 4ii 49-49 irn 
nmtf 4ci9«fn 9n ite9t fliitm 
inr ntitn9 ijw itii ilc9 itw 4911 
1(91 itn itni iw .-(^nt iwti itet 4i^ 
icni C191 9ei I It-itini 9f4 i^iifi 
9 niti ntn 9111 

9tiiitl Cl itii 99iti itci *rW39, 
9tl1 49 Itf f91 Clt9 49-4* II 9 
?ncmit4 9ni 491 irnnutn^: ci 

18Flin9, 9tC9 191 91 ^ll 99ltl H 14- 

I itft ml ft-mi 4111 itssi I 49 
C9tl H?P1 Cll IW. 4111 91W lini IWJ 
4S9 19 CiCl 111 41^ (1 41419 9C1, 
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CnI ?»l«ff« ft I ^t4tl C¥W Cft4 >W1 ^t-4t4CH1 ▼ft’TK^ ftWt «t*WtCT I 

•ftipnfi^ C4t4tfn^ w firti <4fl8 WCT wttn ¥tci 4twti:¥ frftn 

«4ftf4f •tJR'e ¥W I on fl «tl 4twtr¥ 

4t4m 4w c4 w*ff%tf C4^ nw ?t4 ¥n, •rt^ m i ^ ^-4 icti wit 



2hk fm 

4t41 


C^ 4t1^4 ni 

^ <m4 ¥inil mnRn %tn- 

4n ^w. ffffiwi TO 
in >Tn CTO 4 t 4 T 411 
It-wtc49 fi-t fir^ wn m 

4tnF <44^ 11 CTO Pr? Utit 4WI ««11 

«r^4it 44tii68 f^^nti TfBPtWfwi 
4t®J W!t4I W«riRB W C4?4lTO4 
TO TO f«4 CTO 44lWJ TOl 4ltCf 4tll« 
¥ttwf TO TOi <rTOi TO TO 
4tn« TO CTO TOtlk¥ nftn C4I 
f^ 4tlt-TOllH''4^TOtCf n TO— 


4tCW CftW 4f? TO TOt4 ^C>r, W 
41 TOTO cTO TO ICf ^rflCTI C4f 1 41 
4f? 4tW 444 TO, TO TO TOl 
iNi TO¥ 411 wnf« TO «tlt TOfIt 
oiC4 *(Ff ftnfScf crot wi wi 
tTOi; TO 411 CTOTO m CTO 
fcftiftif 4tf TO 1w 4trr cf(^ C4 
?4*lf^ 44 41 TO «444 TOI 4C4J ftWI 
4t?t TO4 4f4ll TO C411 

TO4TO C4 44 4t4f 0141 4tf, 4l4tC4 
4tCfI 414. «rtfint4 4ft» 
OTMITOll 
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48^ 

Slt^ 



15 


1. Macaca radiata 


ftwitw. 

¥ti^¥lc1t1t^ 

CTtii 



¥11 

¥111 lt»^« 

C1C¥1^.111 

(Bonnet monkey) 1 

t¥C¥l 

¥ntci ctl^ 
cilt Citl I 

Clt(1 ¥tl¥ 1 

2. Macaca ailenus 
iTtf tfi 1 

(Lion tailed 
monkey) 

nPw^t^ 

util 

¥tC11 

¥tC11 

cfcn 

¥W'¥¥1411 
¥WI C11 

¥tl1 ¥¥ Citl 

ItTfl 

3. Macaca mullata 
nyt^fi 1 

(Rhesus monkey) 

mar 

flfl^ffl, 
cnika ¥11 
f¥t¥l 

Itics 

cfwi Mn 
¥t1 mVl'w, 
Citl 

itr¥ 1 

4. Macaca assam* 



1C11 iti i^ci, cfin brc^n 

ensis. Ultftfl 

«itni 

c^r¥ It? 

C5tt1« ¥11 

flltf ^Vf ¥ 


*l1^®lt¥1 

fnwi 

¥tC11 1 

C1C¥ 1 ¥t1 1 

(Assamese 

monkey) 

5. Macaca speciosa 

Vtf t¥l 
(Stump tailed 



lt»lC5 ¥lt1 
<^t5¥tt11 

C1¥ fll. 

C1C¥ ¥¥ 

Citl 1 

monkey) 

6. Presbytis 

¥tir8f 

¥t*lC5 

11 ¥tcil 

C1W ClCff 

entellus (Semno- 

¥141 fill 


C6C1 


pithecus entellus) 

(Hanuman 

monkej) 

isn-«rwtf^ ^tin *ff«fi ’irt i 

ftiinnwKKcmfin ^ «' **'*’>’* 

wtw, ,^rtt« wtfim orti «i1<im • swtm mt m t 

CMtl •di'l (Lori* tMJUoMltt.) w t»l 'Ml ■fWHw *tttw w, 

t^Otoorieobo. .0»c.».)l «t» «t» ftiftO '. -rtfl *«- 
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•rtii I m 

^wwf ^wj ntw ®tw, 

CTrtim w wi cf t^«i nttf I 



Z^^ f5il[ 

C*ltfil»I 

f^W*l '« 

•itiii «rtii '^^^\^, srfJi cntiit- 


(a3m,8nn^ 

¥t« I Oftt^ CW« ilTf C^ 

*ni «ittii c^rafti wtfiCTf w 
C5^l, cai c»iir ^ ^ak (•itw 

Ptfii 

m >rt«itm;\cflc^?t 4 i w- 

Wtl»«?« C?^ ^tl 3(11 4Wi tflffe 
rt, 5«^4t4 W <««1 AA 
tii( ^ai^N ft! I c3it*r ^ 

111 Nt3f5 itw4 Cl citi ’iici f^itm 
Ilf 111 fi<i:f iftf^ fcfi 

««fi sTtftffi: 160 f?i liftacfi nf 
««il6 <1111 wi im il5 itwi «fif 
ICfl l->P9tCff IWJl It^l 
citftcinii ifti itcfi fii cici If 
iti n4i >ii'<i itcff wfnti icf I «rf i*iti 
•nfi nf 11 wi*) 1ft fiffcn I 




’^1* 


Hill 3?ll Htf ten ICf Clt^-l^ Hlfl'® 

cit^fi^cff leij lief iicf C111 itf, 
l' 4 fl 5 HtlClf Cltll Ifflf clef HI 
ficf f^Hiti Htftei itfief Iff f^f- 
ffwf n I iifief 111 ff Ntfl'i I Htiti 
IW fllf fUtl K^Hllff® ewt^ff 
le^ Htfteif ?ef i lent ifi 
fiefiji Htfi « iin[cl tief?[f ^ 
fiti not fiKi m iinii nten itrn 
fid—ifW, iftitit, |i 4 ^ Hicnf 
Iff 1# ^lef51 i^iti 4 iei it ^lef5 
iieit cilttifc Hteitwt ffcil I 


Hiefs Hff ^isi ciJlfiii 

•iAiwt ititfii: fills H^ei ilS§— 

(1) §<11 HJfftl 11 fi§§ltl (Nucleus), 

(2) §<11 H 4 «teii f nntei i^itfli Htifi 

11 fi1 ( Comma ), (3) §<1l I 

ffffli f^ti ^iefi[ ntf^ff 1*^4 
ciWtiftfi ftftf ftwtf itti ittififil 
§n^ cntiefi HJffti Clef cii 

Hiw Htfeii cftftfi Htf fiiei <rtcf 
few ftftf iiti §fii tjfi it 


• ftif> ffiftni —9 
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w ^4r*i« fr« 

ttcf. ipfi c^W4 cw ^t5»1 «fW’^tl 
«rfM c^ <ftf I 

^rs m%u '4W1 

«wlf ^ftw «rtl Tinr^irF.T «t»f J 

ntftc’ir, fw 

ftiirtin wm ^WT CO, CH„ 

CH, CN. NH,. OH. NH, C„ N, 
iflvrw ift^l I 

ww 55Cf^ m 

W «ti I ^ ^*1^: •si^ff am 

aitcaitff^ W'i 4a ^«iratma 
ain»n faf^awa ^nn 

ai fafefjFitwa aitn 100 cacf 50000 
tr® ntcai ^ai^aja aiai’stn 
a^pwa mala i ^ai'itcaa 

atantia ^atfil^ ^taai ai ^ai 4alS ftatfe 
catarfa 4^ catacfa ajta isooo 
atia caw 1150000 at^a aa« at« ntca i 
aatftcna acf ^aw^a ai.fpitnjB «raa caai 
caa 4fa^a arta^ai cacaa a*® i cata ^a- 
cfiR %i cacf 250,000,000 atia aja atfia 
a)Pi¥ aaa faatuta aa^t^a aw« aai 

nw I latf^ ajcaa a® ft^tftfa ^tac® 
ati¥, aita aaar®ta ^aia caw S^ia- 
®a aw atc^ aita •^t^ata *lfaFa ^rfa^fa 
ai^ I aarfa® aw ^ar®tcaa «jraataa 
a® I 'atiwtaca atw atcat at^wa «itaaa 
afa®rta an® caai ata i Donati-a 
\awfC¥ ana fataa acai at®afa artaaa 
nfaajta a«® caai fnnfta i Tefabutl- 

41 ^awi va«tw 4aata «iwaa aft®jtn 
awi Morebouse-4f a^cai^l ^atfl® 
^taaa ® *ijf afaa^caa aai ajfafa® i 

15^ law^a ftwa 41 aai i 


Maiwell, Ubedaff, Nicholi, ® HuU 
%ita^cf 1 ac®, 4twta-®iwi stwi 
awt 4| atati atati atin a^ aicaca 
aH fii aiwi faf^ afaai afla^a 
aa caca 4i 4aait«« aawi ^na 
aril aa caca at fci 4afa® a^^at* 
cata ^ caai ati ai i a®! tcai 
fwca 4djai aw atca, laia 4<ir®tcai 
4tff® ®®l a^p caca a!i»a ai !Wi5 
^la caca Via®! ai I (Perihelion) 

f^*fl6{vai Piafeia fa^) 4fwa aiati 
*ici^ 4Jf«tcai atati 4tati afi cnc® 
atca 4a^ ^4f5 "Pla caca ’Jia®! fii 
aaca?[i 4^®tal5 atca wai Prca^ti a^fl5 
atca acai fan«1® facai 4taii wtfSr, 
4tcata-®icai ita aai afa^m cai- 
acai ^ni 4ti atajtaaaaft® itn aai 
4 ii®cai tai f^^i aci i ®tV an aitatca*! 
caci atc^ita ®ica« it*! atanaaaafa® 
ita acaat caaii al naa atta 
natcatiai aci caitfafantalii aca acia 
ca, ^aiftii itca ataantaft aetata 
caca faatf^® aci ifai al aci i atca 
atca 01 ^ itn 4® 4aa ai ca. ijifl? 
a-aata caca fafJii aci aitfaia 
ici am a^fai «f»aaa ® 4!®* 
aicai aca ^(aca^i ajt aaa« aaa« 
atai ic$ ift® 4iatc®« cwai ati i 1861 
afetca 4ti 24,000,000 atia looo 
atia fta® fiata aapitil ^acaj cajtf^ 
fiwrVtcii citca *fcf I aatfaa aijiftfai 
ipca^a mat atii 1744 a^ca i®caai 
atca 11 aiaftfti aaU aacay, caai 
facifia I 1903 ahca Borelly ai tt«t- 
fifii 4f^ lacayi aata atai 1861 





23 VC« «1l« Ftf 
cwTif«f^»rcn frui 
1823 ^ ttWW TO Cf\fT¥ 

fw 160* I 

fTOff nwm: rro» 

(Parabola), (Ellipse)« 
•rtt^ (Hyperbola) I nfiitTfl 
w fwft ^ nfaiwi fni 

fiwtcw ^wf« 

wtf^ wi ^mw9 

■t^ I 

^tsR^wi « srNtfT*f 
c^rf irt^i ntf, 75|8 
*ff5i9F>{tf n^f I 
TO, ITOSbI ¥^*1^ fe*fT9, 

*f¥ V9 {'Si 

«n Eccentricity fiftf l-aj 

Wt¥) CT, flff ftwts »ltc»r ^¥ 

•sffts ^ci 'ftTOi Cft*r 

^ cwi f5«¥ti:»nr «»f» ftt 

Itl ^c?» fm C1C¥I >Tt'ltfl1'5: 

•sf-i’ <«¥ c¥i¥ ^f^j6 ^>i:¥5 

cir¥i ^tii 4¥Wir ntfn iTIto 

««¥ «¥si ^iic¥iR (M^rt ntn i 

fros C^tl ^)TC¥^ -c^z^^ 

Wrt5iF¥tl l^¥¥ CSW ilifJl I oil 
¥cl 1910 ^¥1 ^\^ •Itf 4rt 50)8 
*l^Wft¥ (Periodic) ^^C¥lg CT^H cnif, 
^tlfi •lftl¥t¥ 300 ^%m ¥^ I 

Halley-f ^¥fS ^^^¥t¥ 76 ¥¥l I 
1910 Halley-f ^TOsl8 cfflfnci- 

% 'TOl 1986 ^ltC¥S W ffC¥ 

1|¥^¥ CfTO •Itfrt tftHI 

1811 ttrtfi ^TOfi «irf€f¥t¥ artl 
3000 an 'fif 1864 Htl¥ 1pl¥^ ^t^^• 


¥t¥ <111,2.000,000 ¥lf t ¥«¥«R| fh 
<¥lpl Stif^ *lffWlW n¥ <ltf ¥¥t 
Wtifl «a^ 1(ft¥«¥fiR:¥ ¥¥| C lf t il f* 
TO fH fll ¥C¥ ¥»<, 

^fC¥f CfTft ¥m fCICl I 

5tffr¥ ¥fl¥¥ ^5C¥3(- 

«f5|C¥ cnH¥«C»lI TO nu ¥ft fl <11 
>f<f¥l «ai1 C<C¥ TO ¥11 
¥11 dff-¥C^f TO <fnncVI I C¥Ttf«- 
f<^C¥< ¥f«ll«1 CTO Cfti 

¥tf, «{5:f?[¥l¥ ¥¥| TO 51¥< ¥11 ¥11 
TO ¥¥»f nfiiWtl *f¥ ¥fill^¥ 
<fH C¥¥1 ¥rt ¥1 I C¥^l ¥tn ^¥:¥fC¥| 
c^hiTOi nf?rc<rf¥C'5 ftnft’® iiw 
CfUftfl Halley-¥¥ ^tl« ¥C1¥8 ^[¥- 
<¥^1 ¥f« ¥1 ¥Tf«#¥ I ^¥?« <f<rTO 

¥ ^ <r¥C¥ C 1 t¥¥ ¥« nti 

¥1 f¥f¥11 ¥WI ¥lfl in* 

<rf¥¥f¥¥ « <if¥¥f*¥ f* ¥¥^ ¥[<r¥tcn* 
ftTO «rrc*l1 f*f¥TO ¥¥¥1 <TOj f¥l 
<11*¥^* fW <TtC¥l ftf¥TO« ¥¥¥1 
c¥| I TO* wlcnTOl ¥*1 ¥tWtf¥¥ ¥¥^ 
¥4*1% ¥tf* C¥C¥ <rf%¥l%'S ffl ¥t* 
<lf¥f¥* ¥¥ «(¥t¥15*« nfim TOi *111— 
¥«| ¥C^* ^¥8*¥^ ft« ¥tt¥; *111 lt*I 
•ft*—¥¥| ¥4 C4C¥ 1*1 ¥tTO I 

^«¥5« i*.*r!% ¥TO f^lltll ¥¥¥¥ 
¥¥l ¥¥TO* IC^S, C>f\W¥ ^ l¥f« 
¥¥I f%| TO ClfTO Otri fl¥t¥f* ¥i 
TOl ^ ¥¥ft¥* TO, ¥4 ¥1 #«* 
tinticii ¥c»r ¥ti* ¥1 icim i ¥t*Ti 
TOW ¥W¥—¥rff TO4C4 
CTO TO filtlf ¥m¥tf Wm 
i^*it% ICIW 1 

l^ltfTOl ¥¥• lfl¥¥lfl ffClf 
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irfW. ^ ¥TOI ^ 

«»iif4 *jtc« 

<r«t^ fWti witrs ntw i >wi w I 

^ 

t5 Rf5W ( I680iitwf 
ficffl Ctl¥ fw ’srR 147,000 

I 1882 titw 5 >• 

WJ <«pr *11? I 3921 it\l^ 

¥4^ c¥r¥ 1 ‘jR^ nm mw 

c4i5 ^1 1910 

«UWi ><« Rn >r’Ji ’¥tftr-ti icf 


^¥t¥¥^ cn¥ RRi 

w ^¥1 m«icfi ftititwffi *fR?N 
aftflwnl ¥t«^ 1 tfHWCW 
¥1 fnci I 

t*ic¥«i 4R «tf *rWt* 

>ftti|it¥i ¥11 cfR cwn m 
ftRnt, «itff¥ ^tfR ¥iti Rwi 
R41«| Harvard College ObservatwjhCV 
wtRw Rw ^ iRr c¥t¥ ^ fWf 
¥1, «t¥C»l »l^¥t¥Wt¥t¥ itwl «1 
•|Rf5<i ¥C¥ I 


!»tw^ *ft«r« 

SNc«ir^f?lti(?nR 


1969 >ftc»n2ic^ ¥;»iR ^itintwi-11 
»i¥tft*^¥ti^i vrtrfT^ ^\i^K 9 

¥IW ^fl Sea of tranqui¬ 
lity ¥l¥¥ VftjiW I Sn?? ¥tl¥ 
ft>CT ^1 ffti >Ilf 

¥11 vitWl 5tlfl *ft¥ll ^tlfl¥t*T¥ 
^R41l HlW8 cmi 'If"*!* *f¥f! f’f 
Rpfl Riit^ fttii *rNi Rn itii 
«¥ti «¥f*3< itfti I 

^twfifii ♦fniifii ¥¥ I5t c»rc^n 
'Ifw *fwiti fftff «r¥i ftiii 
citni Rwt^lit® **Tr¥i iitif 
«f¥H ¥Ht¥¥l ¥^¥t¥ <fll¥l ^C*¥« 

¥i*n Still *it¥i Rorm «ft« fiitR 

>ni# vitliltlltf WC9 l| Vftwtwtl 
^Itn ifi iifti Cl, Rftii^ nfRi 
itRnw» 

^tCltW-U-OR ¥¥tfrt¥tlll1 Cl Iff 


Rim Rci «rtiii, cifRtf It'll ¥1 
cSitui f¥fe»Scii RiSi^ iltfti iiR- 
iti cfiir I itfii finiiwii iti ittii 
15^1 9 80 W «¥tl H 6 CftiS Stf 1 HP 
111 fllH ojffe im^tltl ^ift ¥lll¥l I 
91111^ itirfnfti nr* ^itlSf ¥i—wtn 
itf '8ti IRitii RwtirR irtw ntRNf 
W It 'ftllf *1111, «ti <flf 

Rpt^i 19# ^ fw I fW <jfif?ti 
'iti¥t9ii It ntf^i H^ni# 

emHff lil-e»fRi Iflfi#! Itn; 
9t¥t?1 IftrPW CHf ^^IFtlf l^t 
#ti itvtii ¥%i ifi^ •ftn I 

«ni i¥tit»rn «ii9iiif If 
9 ^Riti^cfi »RiffN mni^if 
^tltwRlf #ltl¥tlt 9t¥tC91 lt¥tlir 
iitiR f¥^ci Rn 9t>riff h 
9tiii iRitm uRiiifi^ iRt 9 
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>itftcyr ¥ii 

ipti ^int crfii fi 

^ wt»i ftw «tjtwf 

ntftcv vfyci cs»yti *n ^yti- 
yrfw yf^tv yfcftcl yNi fii *tll¥ti 
^wva yrc^tily offfe ciil 

irtytytf w frcy y«tyi 

nftfiRi yt« ffyn Pryty<wifyf¥ cyy vw 
«itwy I 

<ryty «r«flyrey car%fwty, fyf«c^yr- 
yfii « yjtny fyy'^fyi ¥w •m 

^•Tfifr!i cynfs^y ««?? cyyty ni fyc-ry<itiy 
^tt*r8 fl8 fitwyti wfcyy wtcytffs^ 
w y'H I 

ft^ y^tti ypF yi i 

nrwift ^X9 ftiiytysai c¥ty cwm 
ftyt<wcf ytntiftf yfttcyr nftrw 
c?i»ty yi yn <ryiy ■« *rcy yitur 
nfty® ywy yiftt* it'»ti ^ftn 
cypw I 

Vi ’ytcii 

iily^tcy f<38r41«i c^^- 
ft<yy yifw *rtytcyi yt«Pr»ity yyy ft<i 
¥ny •yy^ cyyffiw ^Jntyty ftn w‘^f 
yiyyii yfyfy I 

••Iwywityw ityi cn^ yfflr- 
ft«rt«^«ytyi Bmftyti ftcw«i cy w 
«yjtft ytm «ty wj 

^fycytnr fi*ri—^ft^cys nt'eit yrt y1 
oiyy ny yytr< toi cry i yfW -yt 
1^ yycyi cfty ftitci ^nyftj y^ 
yft ft i fti ft«t^ii yjtmti 
ynciicy# *twy yiy't 8*rtTttyi *Kf 
y«i ^yytfi ftiyft i 
ynrt ifftt om cy, ttcyy i«itytftpi 


’ft® ftif «•! yiF TO 
rfft^^Ti TO ¥1x51 y« yy I ^^ftywtyy 
<¥ft cyft y^sx¥ cTOtfti ¥ftftf yyt i 
¥ ¥*i%y cy yy wtcTOfra yjw 
»ycyciy, ¥1 cfct ycy yi cy, ♦m iwi 

wlin wtyim 8nf ftcw ctcfe cyftcicyy f 
yy ¥tfyf 1 wtft yft fyy^ii yi, ¥tycy yyi 
ytf cy, ttcfi TO« <ryy cy?*y' cfti> 
yyy ^*ry ¥tyt¥ ¥ «rttff- 

ftfty ftc’?(yy ycScy, ffi y® r«y*y* c¥tlB 
yicysBTjti ¥cyTO¥ yy ftrytn ycfef 
fti ift^lyciu ¥^yi ¥1 yii niWty 
▼cycfyt cTO—yciy cftlJ yyy ¥tcy 
cy lyy yf#y fty, ¥tf« cy| yyy 
yl3w ¥tcyt 'yy ¥cy ^ ycicy *rtyt¥- 
«yy^ yytcyy^ft apcyl ycy ycy 
cyry TO ^kyyftft^ft ¥^jy%y*i to 
6TOI n¥fTO §Uyy*jkyi w: ftfafy 
ycf yfc¥ yw wty yyl yc*y i 
§tiyy yftyfy vtcsy ¥yt¥tft¥ 
ftyfy c'iTOf^i 'yy^ Srcty ^ypiif^ny 
fiwTy ytafftTO yyy cy^—f^yS 
ysyi nfcy^y to ft^hc^y yytftyi fty 
ftwt«Kiy y|y yy yft ywtiy—ttcyy 
fty^yy ^ftyty <jftyt cyc¥ ^r*if ^yf i 
»yyty ytarftTO %ntyty >rtt# cy ^y 
yw *ft«yi cyci, ¥1 ftn TO»it5yi yit ytf i 
cyyt cTO cy, TO «tcTOi5 TOi 
wt^y yyWi yyycy yft« i 
yyr^i^y TO «rn yftytcy ntffi cro,' 
cyyy—.-iftftity, ^c^ity f ftpicftft- 
ity I TOi TOfiftTO yffn ymt to 
^ tcfc ftity TOft® nifii CTO, 

*yft?ft TOyyftTO cytftf yyti^ 
iinfyft TOy TO TO TO i TOy 
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•fww «rrti aFtfSfftCTi 

frt I 

‘•^rtpr a *r¥»i c^ftf nwt< 
«<ri *ft««i fti, ttcf ««tf*rj I 

c>rff«t?. *i^Pnt4 « ’w 

•nrK ttw «rtf 5c»i i 

f^ittji <«<rc^i «ft*l1 
irfi I Npr wztn «, Srtvi 

Pirn* ifi^ *fPi^3i Pt»ttf »rh >rt< 
f'«Tr« c^ *tif«ri 

^ ff, ^ m^n sffiRi ctC¥ !f^¥ 

?«ftT ><1 ^•rt«ft^»»r« f«rf«ot?r fc^tf i 

C^vt #fc?« nC’^^Ttfl <t¥r-f 

vnrcis? I 4 tflfirsf fw c^fr« p'^- 
P»f*itirf ^^c?i ?Pfcwi «rfi 

^*fi <5^ Ptf^9T»!c« ^-nvW-Pwr^ 
5!tnt®n ‘«''«i 5tirPf*it? 
’arrtntiJt^fe «S'sfhi 
cncitfst I ®#« ^fic«1 
^wsj c^, ’r^’il st9rr-t»it4 

Prwci ^itl 8 'ff^w 
«^fT« wz9Uf^t '^'^i 51 

§nNr« >rfr^ f®l Pn 

rfPr^lt® ^ C5«l I 

®H 5?t*it8i csW ifv P^if ?wi 
•Tft^ I trt 5TarPf«it« MW cB^tf -if^i 
WTCfl pwt^fCM* «rtOTl— 

ttcfi ^ fwuBtM-n’ ntH c»tf6 mu 

wr I ♦tMl •rtwl MWM CM, BtCMM ^*.*1 
MW 1 ifP!® •rf»1, nCM «1 nv fW WMt^ 4tCM I 

MJ*rfMB ^&wMrMtMj CM, Mrmnwi-ii-Mn mm 1 - 

MttFtftll tol M?M M|CM¥ Mmttipfill 


CMMCM^ nfM I MW ¥C«M CM, ‘Mf W 

ntM««fM flM ®MM ^MMtl, M^Mrtl 

MCM M ®tC*t «1 MPim MfiM® Ml I 

CM^ CM^ MWM CM, 'M«p! 

MCmI MClflM I 

^tWl ^f*i¥"M P'1 ^WtlMl 

¥11 MtM I > 1 ^ ^p¥C"Ml pMl MMtMM¥tCM 
Pf 1*1 ¥Wtl m9 MMtMtHFtl^H ^CMI MC¥ 
fMVMt>*rt¥ CIW iJtWM I 

'ill Ml cMfi® 5irf"MWl PWMCMl 
MMWl MMtPll PM- 
p¥fMl« MltM^ 'fP®! MtMMprWl MJfP 
MtMtM ¥ 5^1 mPM ^*11 I /ll 

fiftlpM PtHC*!! Ml MWM CM, OTTJCfcl 
¥"»tM ’JP^I'JcfcM ¥"MW 1 I f¥l nCl 
¥ItM1 *ftf 'IW ifMtl ¥riM 

CM, ¥"MW 1 MC¥ Bir^cil MKfT 

ri¥MtM I ®#M 1^1 MWM—fM>lCMt«t¥ MCI 
IcmmIPm "fCMl fC*l| MfMM MCflMPl 
-f f "MWl 'srMMM MCM MCiPeM I ®^1 MtMtM 

ic«H—ncM’®®^! cMC¥ «rMtP® mi 

CM, ^MCMS Pi Stem HMMI ^rCMl ^Wll 

®tcnfl M® Ml I Bciri if®Tii vtcni ¥**fM 
^W¥ Pf¥Mt ¥ ¥ 3 iI fip 'MtM MWM 
CM, M1C®1 5VCMCM M"MCM1 C¥tM Mf 
cmI ^mmi BarcfM Pf«* wt^i MMtr^ 

¥"nCMl PlM^i C-ftlM ¥tl W11 
MtflM XIMCMI nMf fMJJfMt<irt¥ C¥tM 
®l¥ff M-MCMl MCf» ntifl P I r«fM WfM 
¥WM CM, ¥(tPM Mjn wrjcl 8ftl MftMtnl 
M^ M? ¥pc«n MCltMl ppif 

Mft^l 'MMpf® ¥Mtt «rMt*l 

¥w CM, ^ttfi Mfwjin ®t»r ¥MM¥ »rj< 

MPI® «TMMtl fw Ml I ^M» VIPmIm 8I®M 
tol Mii^MtM MtK Mftl¥ MWIMI 



490 t23-t^,8i|>»^<U1 


« irff <rnt*i ^ c^, 

^cwi CTif «t«rf, ^fc>i 

«ir^-f^wtPii <<^1 ^ ^5^ 

iitftfnn 

5iwf-i«ii ^C3 5tc? 

cftH »i^ nt«fi ’Tti Pr» 

n4tni ¥i»i iff c^ft^ 

^1 4n=^is« ^ 

•rt'tn Pi I star-ifc^’Wi- 

ittin f« ftf^iNtsitf n«\«fi 
¥C*in I *ftf5[^ 5W« ^*ni 5tarPf*itfl cft^i 7 ^ 
Pfjii, c>T »r*^c# ncwun^ 
*i«ii 1 ’I'eil^ 
^•n fic’sr, »fc^it«rtw ?!«- 
^f«fi c«rtti=ii »itl5t^ c^-r ^t^tiitf? 
c^c(? I !it»it« 

^w—nc^^nwtnifl »fti*ft*it« 
fic*fttfe ^•il ?c«cf c^, 5tar^%^ c*intwi 
jitj8E« Fr«tnrt«fii 
51? '« I Fiar^fs^ti 

«rti 5ti nt? 

cir<n nij c^, {8 «frt 'I’ltJi- 

«tc^ ^t?:? I 5i»ii «tritafii c^, cf 

5t?t^ »itl8 Fr?nif?f tf 

c’f, ntPf^ « «fT%a 

fens f^?ti 

*ito Pri siiR ’rtfTcv c^ 

n «rt^ ^tic?. '»tir *[C5fj 

PniS wNfjft 

?tfi, ^»tnt»ii, f%?? « I A 
iftmtf w *rtfcw ?t«f c*rt ftini 
^t^ fm c5i, « 


n<tcn •rtci’M cw si^5i 

585U *rt€11 5ftCT I 

sirjcl ^W«i Tm 
*fi ftwt^ ftwPf*it« nn f^wnn 
fsff 5?TtC*ffC«I1 il-<i c^ 

«l?« <«r5(rf!r, c>i?f«ii Ps^-i’ cfti «tn 
C5ti? >rtc? Frt-n’ cftfe ff «1 4t?N 
^n*I5ft'9I ^V\ 5tl-*l* c^tfiJ ^ I c^wPt- 
^5i!i •(?p5fl >itil:5ii ¥ii 

??i %r?<trft«lT rt, «rhf *(^« 

C5I »i4«rtl*t*i *fti» «itP?^ 

55t« 5ni>i Pi^-"t’ fi'^ cftl? ni I 
pi»n c^-f Pic« I 
SfWI Steffi ^t^5l 

?rw mvi 4 ? 511^1 PPfw fif 

&fcff <<i^ ^mnn ’?Nt<r >i^c? 

<'<R ^t!ltPfi» «l?J ^ci I Cf ^ Cf 

C5I, ttw « ^Pr?t >i5if »«¥t n*rK 

c^t? ’?! I fcifc3ntP5- 

f^wf^i *ic5i 5F«!i c^r. cftJi 

?tc5i ?? »it« ^cfl « *fn ^Pt^i ^ftrii- 
fci ^Tu •fftf* 
fii 8r? « *fPf^)c« «rtti *nrtc<f« w 
nM^j *f4cw ¥nl 
«r¥ti TOW I 

&tw ’lisi w? ^ c^.‘«t5f c*[ 

ff I 'iitt^itsiii ¥?rf? I Pritf 

WtCl m ftl «, TO ^TO9 TCffl 4^51 
«iffel 5»^f TOIf 

c«ft*itf^ «f^"ii8«r« PtTO 5T^ I frtrw 
ntfihii ^1 w TOW •ft^ 

TOt ?*r wi TO I ««l ?ito wi 
JiftTOwrrsif fe*ni trwi 
TOTO »TTO ^fi Rfrrl »f^»TOii 
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Ntfnrw ^*rt^ ^ 

«J?« «ttf f«¥ TO «t« CWm 

^*ifi«t«r >o:5i fi cm's 

rttfe tl TO ^4W« TO 

<tt«i fntf I 

t>farPf*ii >r4 ««(r 

wtr^ticf, ^nw« ftf ^t*i?i c^fiT fttw 
•ttnTO ntfi? TO? 

cfewPf? ?^?:«r? ?fr^i ?^^»ttni? «»?j^ 
®l? ?jtf ®iff I f«r? ^cnji—itt? *t?t*fc*f? 
^IC’l «t? *!?« irc??1j 
?fw? r^r«v*f?if%? tt?!. ff 1 «i?si ^c??! 

c^f >!?:?( «[ctfi 

^tC?? f*t»lt? ?^ C?®^ C®? F ®ttVfl 

c^tlS cf tIS ?f? ?i:? ifc?? 
c«€f-f?ff|<| «tt?{;?? ^ 

^ClCl I C¥? ?l. 4^ flfaMt? ICS? 

^«r? ^11 fi®t? ?t?l citft® c®w-?fir? 

??? «t? Hf^n 

C?C¥ f £?, >r? il)*! f«f^ 

’ll? I 

^llf? *ft?? ^<1^? ?t?1 ?? I 

CTO ^?f? ?n?t?? ?iRic?? 

»iTO ntiif c?i:® *ftc?i Sfc?? 411: 
•l!l®t? C¥t? »fFtCn« «l^-! 

l?®?1 Wl ®tltf1 §tc?? TO ’Tfwl 
^^ni?? ^ii ?tw I toi 

▼i1 ?tl C?, f5C^? WT 5ff It? 

flWHt’tl?, c?TO c?i¥ f?tt? 
^•-?TO? in? ^tc*itfnt? ?fii >i«? 
It?—TOl ?tt? if^TOl TO 
^TO?t?1 TOT? I 

♦iftwt? >nc# TO^ fhit^l- 

c?? TO?1T? ¥?tf t>1? f «fl I ifttn- 

ftftl ^f-’l' ?R ?}^9 '■Tftw 


c?r?? c? 1 ^-r «R ^wt?^ 5tirPi®l 
f?i«?t?? TO ?t?t?^« I?, trtwf ?c?y 
5t?W? I *4 ?1 TO? ??1ift? 1^? cw. 
cTOt??, IVltti? ftt?t?t^ fWiTOl 
®^? f«. ?t?^. ^mfetfcTO ¥rt(?- 
C?lf^?1 fttftwlTO? ®^? CW?>t ?rt?- 

•^t®? nf?t?t 9^? 9 Ici? r??- 

ftTOti? 9li f®- fn. ?tif t? I 

®!r? c¥. c?tnt?? <«??? 'f-??t'f- 
¥itf?tvtf^ii fttfiTOt? 

TOti 19^ 

TO c?t¥ ?t??*n f?tf? I »ii?n 

«i8^9 9t?^? r^3lf? f^CTOl 
c^»tt? wi Ht? c?. «t? c?tf TO 5n??®- 
«1ij? ?i?rfr?^^t9TO ?i? 

C?t? ?-^f ^t*lt?ll TO ??C5t?Wf'3< 

r?TO ?t?t—ttw m?? *ff?^t?i 

?t«11 ?t?C?? CSC? *|«^?1 l^'® *ftt?l 
><1 r??it® stc?? »?t-?fi’9i <8?? 
TO?tfnt® ®?c® ?tTOr ®it?i TOf 
«t?TO f?«it?*ic?? nc^Jint? ic?i, 
Pf'itira? «rtfr«¥ ?c^? f?c??*li ^tw? 
?c???f? f?!?? ?tc? 

?;•??« ?c?cii «c? 

4?? *i4f 'licT?TO?t? n*»u:# 

?t«?i ?t? f? I 

®m?tc?i'ii-? ?t<f sw ?i?®fti? ?? 
?®? ?t®?? ?tc? TOcntcm-12-i 

9 ?1? ?(t?ti ^<r?TO 
?tc?? I «t?t-« ?tf 4t?ni? s\m nt?? i 
f??it41c?? ?t?ii, A 

n? «t?, <yPt?\ ® c^^1?®?^ 
^■'tt^ ?lt? '*?! ?t? I %?l 

f?tl? ?t?i c?pi starPi»!l fSltw TO?ii 

^ TO I TO ?•?£# TOf®? 

«t? mvH ?fcf ?it?tc?? '?cn®i 

®?t® ?c? I 



CTt^* 


tocfJi ^tpr—^nc^ 

c^\f?•! «rrfc« 5f?, n^ iH 

fcsitf 
‘flfnw (iiintfiti ^sptf nfiarw?! 

f'lf^’rtw <0^ >!^« 

^t!»f 'S^II 'qt*(tCTfl Wt=^’^*IT I 
fsjjtfl w « 2iffxs Ji"*it# «rw¥ fltS^sr« 
i5f« nHiU «f^»rt5r ?cfci I 
t«n ff ^1 «tfl «it{^'^r=^ c^ 

fi?lt?i ^Km \'« v{m 

f^3rt9 C^Ftsf »|^«31 Sft^l 
c»it^t|fest«Wee’ll*!f^ji 

•itfiinifif »ifaFi c«itntc^t»f stn iti 

«ft%cf 9rf'Sf- 

^t^ili fvr«i 'BTtJii ^tn >1*1? 

5 t>f nti 

?1 *i$i ft? ?t?-«ft%c?? ?»itc*r?t? cftH 
?tCf *111 >T?? «if^?- 

•???? ^^ff'acii? c*i^>i^f >ife? 
ft? '«iii c?tf? 4rt^{5 c*t% 

Itnt ^it? ??f%—4^ ^t?*n ^*1 ??^ 

cftf cftfn^r^Tt? w^*if «^>i^ 
ft? '•di fifw <tt^? Off ffit? >r?? 

t? i c??*T~*rt^?i 
ftlf? i*fi ftti? «ip[r* ?C*T \?t?, 

?tw ^ij??? *tn?? 4tn mftifj mu? 

•t«i ?c? ?c*i mtf I »f?? 


«r(*lc?? c 5 ttmi mm ftimitc? ?^?trf 
4?^ m^t? c?tf ?«!4i?tt«r c*rt*i?ti c^h 

ffw ^f?« cA mftR w f?i ?t?i 
?ftirm?^t? c? >r? ?^«i^c«5rm? «Jt^?i 
mm fft^mt?, f??t?>f?? c>i«f>i? frt- 
*Fff?m *ft? '•c^mc?^ «j5t ft? 
m?i ffi §cif?t? ?fii ’irf^ 
>ffcaf^ I??! mflm??t? f^t? mm 
»r«?i 4^1 f^m? 4*Fi5 

(Anaesthesia) m cmm (Coma) 
?i^3: r*i«t? 'sfw ^?m fW's 41? 
c?if 4 t%c^ mai® »F??t? sfc?t«f?)? 

?t*i •ic?^ c?^ I m?tm 
^>it 9 m m emm cicf ?itmm? n? «rt^? 
m?V?f m?r?f>i?f «i?m ftan cm^? 
tft»it?t? nc?? mpin ^ift? ?w 
«ic?^ I r*iari c?c?f mm?t? n? mf?mm?i«: 
m^r^fi^t?! mc¥ i ^n? nw, m^t? «tf 

4 t|» ?t? ¥t^ft«I Cl? fC*l^ ?l>Ttf ¥1 

m cftm Clef «fT*it? ii^t?it? fft? 

?r?t? cf t? 4 r?if 1 w f?i It? I 

f?yi ff^ m?—f t?m?« cf t? ^ 
fern? c^ I f?arti c? ii?m cmf tNfcf 
?i ^df?t? 4c?tf*r ff, cfl 

^?mtf f ?5 mp ?m f? I ffi ^ciwrf? 
ft^ftfim. m? trt 4?^ *if??ti ^?^?t 

^?tf? cK? ?i*if?f 5 f ^ciwm? ml 
*?wf gwffti? mm cfII cfif cftf 
• ? i>rm fPiftm 
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ifWi ftw tof #c»«f^ti <rt%ii 
*rtfi cff I >!t4if nr?l ffwi 
1ft? fill cw^i 4tntfi ^*1 ^Wi 
Wlf W "Tt^i C5C1 ftvf 

¥tltl ¥wi I f^¥twi miWf ¥tcf ¥¥ 
ff«1 Kt\^ KWm\ C»I •Itfw ¥ci I 

mw <ft%w f^arrwi c'rirc« 

4t?» c»i^ ^ «R¥tc¥ 0!«i ^tirn fwn 
¥tff I f¥l ^9tW '■IWf 
f5i^ift«i'« «f¥r« ftfw ftfn 
ff| '¥t-64 ?ii 

'®ari, ?tf 1 nt? iji 

MWJ nWf J *111 

ElectrO'cncepbalogram 11 E E. G- 4 S 
itlJW ¥[l¥t¥f«1C¥ ’flf 

¥11 nil ^Cltl I »I1 fir«I llTftl flfll 
I. i fi. w nt¥fi itii ¥t>ir«ti¥ti 
n^itt 1-^if ntmiti, isrti nii 
i t ftf-cs ltt¥ irc¥ ’Bfts(,¥l-¥«C¥fl 
(infi nfi*if¥¥ fi I 111? fiarti nii c®^j- 

wf 1 1 i fir nt¥ii Iff I i^itci 
w ffnui itf¥¥ hfti; mK % t- ftp.— 
niricfl nitiitci ¥tci nwiwi 

wall 

fifjri firfvi, *11 nftRr^nn r 

•run mi¥ ftwtiti it«n ftn ci> ft-Ti 
4¥ii fttw ifin J ft«t^ csntwi 111 , 
cwin¥t¥ii ¥1 ntiwlftnirtmi iwi 
wti ?tn itn c¥ irifi¥ jFtfi •itin, 
ift fw mftntftffi nil ^t^in cifin- 
c¥« itn ¥ti p 4^ ifnt nft ftiti 4¥iti 

¥tii If, 111 r*wi ftnl ftfN iflU I f¥l 


«fl f-tl¥ ftut^fll ¥fll¥ 4¥¥ 4¥tft¥ 

ml few cntinw, Clift nfiwitii ltd 
wi cic¥ *tt*ii¥ ftartd ¥d ftn ntw i 
«f^.<ritcfi ntftiir n itntifti iftriti 
ifiw 4¥tft¥ liici feciftfi ¥ic*i ftan 

Item 4it¥i ifticfi ftfiiiwcitfe 

¥f««l(l ¥11*11 ftvtl nftlft ¥11 111 I 4^ 

ni nitirt cii¥ ftitilii ici ¥ni ci, 

lt®tft¥ ft art! Ill iftKff 4¥tft¥ ^^w 

icij nfii citntiitif until f ¥ttil 
l^HtCl 1C1¥ l^l-ftwtlll 111 ¥111 Cl, 
ftan 4¥lB nfii mi i 

ftwl 41¥. 11 uitftl HHd t 

nil utili ifiiti i t ftp. fill ftti 

itildiii Cl, until ut’Titii ftii w: 
4¥ftltai mi 11 I 4> 11 utitiwi w 
iftf 1111 fiis 'mti iiT ftii 111 I 
uii ^i^rif 111 11 ^i-'¥iin ft«i I 
4| ^lltl i. I. ftf-C¥ Cl ¥1¥ lt«11 Itl, 
«1 ¥tdtlttl ¥lf Cll¥ Utltfl 41^ ill I 

4| mti utnii fti¥ii ftarti w*t 

ltC¥ 41^ C6tl 1¥ ltC¥ I r¥|¥l 4^ Hill 

siiti 11 n’^< 4 i 4 ¥ mti utft^ti id I 
4 | '»iinti¥ 111 11 t^ti ftari li irtit- 
•fti¥Jti ftifii 4 ^ ulltd utiu rn 
cifl I ¥tu«mtl Ul{¥n 1 . 1 . far. uw- 

U¥Jlf 1 Ilftlftl l¥tll 4^ mti ^ift^T I 
nnri ftarti utiti ui¥i—1. c1?tft¥ 
(Tonic) ¥ 2. C¥ftr¥ (Pha*ic)l Ull 
uitti iftiifi % ftr*c¥ j?i ¥if cm 
Itl 41^ lfl?l C*rtl C¥tl ¥t4f tfl¥1 ltC¥ 
H I ftFS¥l 4| 41¥l Flltl m t >. fir-l¥ 
filll lim 4¥ 4l¥tl 1^1 ¥ll¥l «ftfl#T 

ic^ 41^ utu¥ti’ii cnif T«i 4¥ ftni 
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41C1 c5t^ Iff mwi *41 mm 

50arc¥ 60 f«<arrt <•! 
wt'Jf'i *rfl *Tfwl ?w—c*r 

mr cmff<«ii ffi ^— 

mvs i?n^ m c^Pf I fim 
citflifter =»cwf wii m c^rR 

fsfistu »rm ^1 ^c»! 

ftif ^ti5ir ![.««^fei iiti iicsr 

^tc^i C5t<t 's ncf 

Tf w. ^1 «ft!ii csi^ I 'sn «ft3icfI 
ftisf, w 

fn ^1 tttfl ^ fv, 

C5H C5in^ ^^1 

m»i «rt*li« cvcai ffg’M 
wt4 nfl fSiarts 

f^artfl fit»i m 

^ I «rt%cw f^artfl 

f^jnf fci ntcf I 

cwif 

^arr^ fci *tt^c?«'« wfl 

met, 'stfl mftf >iti{tfi 

nm 

fsiartf »i»tw «fntr*r« ^cici i 

^t«'« «, « «rtfl4 

cfaf^i «T»rT[< 

mcf (cmsi- ), 

«trin (wif fSfari 

ff f\t *fnt ^ari 

«itPr I ff 1 cm«r «rT?[« «if%wr mm 
»»"1< fci mr, «tcf« cwif «f<^ 
emf^ f^an ewn^ nt'eii mt I 

m«si «, jtfil ^art« 
ftwi f^w irtfw 


w ^re, w im ^tw. 
^ttew wti wwff ¥CT 

mil mi mrftf fff cmF jFtf% m 
<4f^ «i cm 

irtitcm ¥tw mij ntifiw c¥f ¥c*i 
aril aftf%i ^<.>1 *!"»fc^ 

ff sisn fif fcf ¥CR Cl, 

¥t>sf¥t<¥ti Jitit«r¥ti it*inifi¥ 

^fl¥ Itiltl C¥tCl fflf iti ¥tl ¥wl 
«rt^fli art! fci nt¥ i 

Legendre *t?l¥l5Jflfmci aftl 
i%i¥ cic¥ 5 fi. f5f. mt< cm 

¥C5 l|¥ 4¥l5' 

sim¥ ^c¥¥ii fci c?sri ffi^i nif 
cmi cm, fiffi ’jfiti 

mwii iiti's cmtc»w Cl, 3Ft« 

lit! mi ^1 lf¥l-C¥tllfl Cl fiifti 
nfiw^i 11^, 4^ ¥11 ^c¥¥«ri 
ciiti ¥ci i?i ffcii if¥i-c¥tii« *r 
nfi^^ i¥T m iti I 411 ni*t¥i cit¥ 
Legendre 4^ ftltCf 11 Cl, 

Cmi ItllTl 111 lf¥Cl 411 Cftl llt< 

^¥fi II, iti 4Cf sFt^ 4 fian mti I f¥fi 

4^ liWlSi iti frticii fticitcfi 
(Hypnogen) I 4im4 ^ICltll Utltl 4^ 
Cl, ^s^cwfii ciiti ¥ti idrti 

¥icii itn cic^ iti 4m 4^ iticil 
sFtfi ^tii im» 

Ktoll fl^tl 4 miltllf lf¥l¥ 411 

4i|g afi?lf litem i¥ti citicti, 
11 i¥i <rt%ii itu dan 4ii tic¥ 

w 1 ^11 iw, fmif^ Monier am 

<rtfli v9 cic¥ 411 4ffffti i*r rr^f 
¥ie¥ i¥i mmi. ii n ^ mm 
«rt?ti:f iiitc¥ itu ¥W I 
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c4tf ’rm 

•rtci CT» 3rti4rt%f •«▼ ^1 

5ft< «fW ftl, ^ w 

ftft I new »rrf nw irtcn. enfe 

fwi. KroU-(<i nt«n f^*fc^s! '« 

Monier-««I nt^ll ffn^Tc^r^—^ 

ff ««fI n^K r ’4^ «r{«« cft^ 

cft? cft^ 4C^, Prari -a 

art«rif4^« fif« « «tfr« «rr%i 

ill fW *rf«5tfilS fll WT ¥51 

c»rni, 24 *4¥ tor '¥tt»r 

¥5^ <1 <!¥ f5C*iq ¥f^Cl Pill 

nt? ?5i w ¥C¥c? 4*11 «c¥ 

nns c^, 4r^55 «rrr»it» ^f^t, ¥»i54, 
¥t*r?t3ri ^qsrtf? PPn ¥t5in ¥rw 
5[rs *ftr51 Pr;*j{>?c^^ 

PfftCf «r^tf5¥ ¥i:5l ff¥ Cft^ 

fentn ¥¥f»K¥ 5rf5C5 fqr»i¥ c?4i ^ti 

c¥, «tt^lt'r5 Pia^i-wNii 5¥ «<»|8 

\xm ¥tw «tr»i R»ii Mills 

«4¥$ w *f^Nl fWIfsil »5¥l5 
C¥t¥C¥ 105 ¥t¥ «l<f Cf^l 

<r44 ai^or cir4i c»t¥, c«ital5 *3[t4fH 
^•Tt»r artc^ 4¥ »i4nt T^Pinr 

*i?t¥, fff ^Iw «4 jwcii *}pi5^^ 
iin ¥tr¥i Mills w c¥, f^arti 
*tfir5^«i ¥5r¥ rtw *15 *14:51 
f¥i|fei *i4rn «rntw4 41 <55 
•ifN^C^l ¥5W < 1 ^ *lf55f¥¥ 

^5¥t5 * 1 CT toc¥ ¥tn 4tlfr5 f4t¥ 

C4t¥l8 C5'5 a«rf5f5l C4t5 ¥15 I 

nft¥tf441 

fit C*f *l*»li:# 4¥l¥f r¥tn?l 5tt4C¥ 4CT 

¥«¥ 1PT5 frlt5 ¥W4I¥ 


51 *«¥tfif¥ 5t*lt5f5f t5.*ltW5 *lfn- 

5FC5 ¥C5 51 ftC? I ¥t5Wl 5Tt¥t5tC5f 

ftn-ftiri c¥CTri ^*11 ftncsitcwpni <rit5 
n4tlifCT¥C5¥ 5tc?l f51¥f^5t- 
C5f 5mt5tai, C¥t5 *1¥I 511 

W 5t¥l *ltltl5T wtiiiiitm 

¥ir* ntfi—c¥5 5qc5¥ ffi ^f5iti nc«« 

C5 *15W ’I5tC51 ¥[¥Jt5 51, C5 »r5n 5511- 
55 ^5 '¥rc*l 511 aitltl IJl lUlW® %51- 
5t5 *1501 Cf :5 5t¥r5 5W «155¥5 1*11- 
1p5 4rcit5 ¥5C¥ 111 

*lf5r5l5t5*i f5trt5*t •Ijt® *i:¥5 IJ®, (5311 
fWI 5^5fe¥ flf%5p8¥tl ¥5 (Conditioned 
reflex)! f^pl <r5t5^s ffl PiCl *fil¥1 
itPlOl C?f5aftW5 C5, 5|fI 51515 
(55t5 551 iff cm fulfil <¥ *inF 5^51 
5t«rtC5l 5lfiltf 5t*ll 111, 'Wl 
Itltl CfeU ¥ 5^ llftltl iN Ijfel 
5C¥ ¥55¥tt5 ^¥jn fCl itl C5, 5M 
Itltl 51 ffCl 5^ 5tftC»ll 
ff®, ffCl 5t5l f5<¥ 5rC¥l 

%m qf«5f¥¥i I fimiitti 

5¥?hr Cl <¥t5 «iti1:¥ ¥itti w9m 

¥5C¥ cm ffifm *151i *rc »5 
5C¥, Pijti mm Cl iwfw 111, 
faartl ¥11 f5«l ¥fi—oil *15 llltl 

icf Prarti ¥¥fi( i"»t# innii 

f¥l 51Wt¥Cf5 f53rt5 Cmi <511 C¥t5 
*l^Cltl WJ ¥51 in 511 5(¥5tt 

nTl»^5C«5 lilt? f53rtC¥ ^1*1^ 5J11J1 
¥«¥ *ltt5 511 

fm « fiian^r 
ft ^ t 

flu tl «r¥t5 ¥ (53115 ¥151 ffl- 
C51CW5—¥| ¥U m51t5 ImI Cl «15ll 
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wfr»r, c^i fi:^ Wi 
wtw Of ftlJ? 

^ift^ ff*rwtr«pr *r"*fc# »r^frtr «itc*rf5?i 
«nn^¥i ftf«i n^hFtf'•w *rt««f 

cnci, ^ vi\ ntw cf, 

(Biogenic 

amines) nCf 

^tcfi <fmff <f«it^ f«s«l5 ^f*iJT 

—Serotonin, Noradrenalin 
Dopamine I nf^m snit^fft C>rwi- 

f^i 

C^C? I P[?t*lC¥ Reaerpine 

12 m9 f^an 

24 wtf ^ari 

’^rt J Serotonin 

ciff-isr ffw c¥t5f ^ 

ft**! •(?t«fl5 ?iv « SfWi 

^t«l1 f^l 5-hyd¬ 
roxy tryptophan ffW 

f’tll C^f^n^fsiCT 
fir 

«in?tw, c®t»n lsit«rf«isr f?c»i 

ffi C5t*ri 

Prci c«tntftc!f frntiffl's fi i <ii^ nfi’n 
f? c^, ^art^ ftii 

Pfntc^f5rf vrvi m 

cwt-tlfwi 

Nialamide, Iproniazid I'SJtf? 'f’SJI- 
ttfei Wwit 

fn fcf cn, «rTtf^i»t^ 

n?t4«f»ic¥ c»rf c¥t^i ¥1*1 
>t^5trft |siW¥Msr firt«i 
•lilfti I <4^9 ftarfi 

cft¥ ¥f¥ fi ^ri, fff ¥c^^an ^trs 
fii ntn cf, fftriw 


•frKtft iWift¥ ft&itf 
c¥cf fWi nw *ffr< Uft 

¥Cf, fttfw >rc¥ ¥C?ri f^wti 

<rti^c¥ *fTt4tc3rrwtff ^ttfi-¥jt»itf4¥ 

(p-chlorophenylalanine) ftw 

ffan «arf fTcf «3ji ft i c?^ cnii cf, 
«!i:«¥t¥ fwi c»reinW^^#f? 
•acf ¥C5 CfWl I ^WTlI 5- 

hydroxy tryptophan fft*! 

«r¥t« f5{f ffCf 'ftPI I C-fCTtl* 

^hl'9 f»ici cwtcfetftw ¥ntifl¥ fii 
^1 C4C¥ •(trf cf, ^t«-¥iri¥i-f^artf 
Olfftaj ¥t«1 CWtcfetffSf fC»l« 
f^arti ftf*i «iiftfff I c®t*rtffST«ft^ 
•nrK ft¥t« c¥C¥ 

*t?K ftlHf faWf 
^arN tHPI I c>n:ittfetf^^ c¥c¥ 
«*f«rK«fJw ¥¥n »f<fsr8 ^r^itfaf«i 

faiarrti ^*f'« atcutirlli^l 

«rff¥ oia^ ifliw <r«ta 
¥8*rt<¥T ¥tnE I ¥t<ir¥ta¥ti 
ffart a wf 4f aaa cfifi 
faf%f tiwi ftfw«tca ftif i 
natwa ^tnatif 
^ruc*ra W9 nitni 
«fiit¥sr ft, fiFf ca»rti >ra¥ 

Stjrta I ftafti yfti ^ ¥aata w^^) 

»R*fa wra «ra¥N cal, fti i?)a- 
c¥faf¥atw «aft¥ aatai fta,¥i utare 
^¥tai aca caw i 

a^tia^awwlaw ¥wa ca, a(%wa 
atiiwtcaa atatifta frata Ina atat cftwa 

(Glial cell) at^jaF^nwt^ aWaa^atw | 
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Hyden 'f Ltnje CftoOR a t^tl 
It^ftni (Succinoxidase) 

;(tTV f t 4WI 

'•1 I w stu iftm c^ti 
df (Hib W1 •r^»lf¥5 111 
lilfftfffn cftni ntiiftf 
WF « ^^c*ri »i^f ff >n#, 
«lWt^CST^I 

«rt%f¥ ^1 f?r»i itilfinF 

ifTiti 0'|'5 ^1 

iti ’fttd f^yl Vi fw frw« 
vn ^rfwcTR ffi c?<n 

wm CT, ftari-v«^5( 
ttWJi ww 1 

«IRC? v:h^ 5? fi, 

«rtifi •«^i^ c»itf« ^trf, ’irNi 

•fWfnn'« TfV OTtf ¥CI 
^ I wWi Il^ft>i<rrh5 c^*ttfijytsT iitf? 
5 fifti ¥tW f w cvus 

•rrtCOTi wcw '9^ uij^l m orr® 
ntn «rf®?n9cicf t^wt=r 
w** TO® ?cf J 


fsiartf n«c®f 

<«V ®1, 41 ^t« 

^ciTOt»fj I ftf«i ^fn® 

«fff® ® toI nfW«T ti I 

’otfif® •i®*! «r®K *tt'«it« 

4w® wTcnl f^»tf c®«n cfii 

tf w c»tc»» 4^ n’l 
il'NPl® ^Tlf^tf TO«) TO^tW f^f- 

Tws ®«® *iTOi 5Tr»i 4ft*rt fil ®tu 

^tv>1 4\^W« 4® jpiHfJf TO fsiitl 
ft)»t^l Htfllfi® =F1«lt^r»f® TOtfl c®t^ 
V ®ci "iRic® ®fHti 

4Nt*?t 
®t® I 

ftail « f!ran-f^isi®t«1 *if%c®« 
cwf ^tjf^® nt*icj? 4® 

Wl 4® TO TOt®5T, f^wtcart 4}f«|5 
■rw® «rcBii I ®f^ 

Walter Rosenblith*4® C»tC»l 

®r«c®, ®f® 

wc® 4rn« I 


•.ftwf® TO« nMi^tmcnti f5i®fe cn 

®[®w ®fic® fl:«i 4i®^tc? 

®fiii .^4t®i CTO !ji TOt®i 

ftwtwi 4? fet®i 4^^ TO\f®® »ret^5^t® n«J ®tf^ii ^P\v 
®t®t WtTO®: ’TtltC’tJ ns"® Cillt® 

®®i ®tw I ®tin >i«t nK® 


~?tf|ars<N 







««!. <1^® I 7411 ftai 5r^^ri-128; 

89; »l«t< 

filfiir^® ; 10 ^1 t*| 

SI?, ¥f5|ft'»M21 g^T-lS I 

*Tr®®' c4i^« *ttn « 

ftntn %t»r, 

«r«Th=iti «if«-5nt« 

•ifflstffi «fCW4f cnr?!? 

’iT^Ttni 

»r^wrt ’tfim <iil cjitfs 

^t^»ii ntftvif^f 
■(^45^1? ^ aff f ti 

tr? '« f45t«~ 

ffw f4lf«(*I tatf JT, CSJ^ I rff ^- 

5fi1 a 5Jf 


mfiltfif 4^111 «im 

'• wcv t 

«rt4*f fr® nrm i 

ifiitiri w cAi 

sfi I •fff- 

®t4i s?? tc»i<rw« >rfwtR®rt *ffwi in 
«ifntn m I ’fw 
nvi f^sifr^ni i 

cm\ nnt ^tc® fi'fNicn n* 
w ^<at*ff 'S’jusf- 

>rftn «rtfi ^f®®i ^wtw 

'6 ^4Wtf«I® nc^ 

f4«f nm n®^®i 
afftrfsji:® ‘flfl nU fSf l «15 ow 

^fS Jiiftwf f4®4 ^»ir5 fr? I 

ti^tn tji®<rtf^f »Rf5® 


tftmtw tff I 
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^ c^^iiisrtai if% 

»roi ^ ^c?i 5?i I i 

^ n fonr i w\^\^n mw c^ »tf^?r «rcit«R, 

Wstftwt c^^*nrtai wi c^c^i ^zm ^\9\\^ cvii 

“ff^i ^r?e w ‘•iRKf 

^itwtCT ^Ftcir •it^tcsn 'ed i mm c«r<ri •}f^% ca?t^ 

■ifV W3| CT55I ^\ «(W ^ir? ?WCf I wW^ a»T 

4tntW!T I f^i ^^*ff»rc5Ri c^cai ^?r ^t*f ^ aitu 

c*ri«rt—^v^rSl. ^tf^l < 11 ^? ?i1t|fi 

Mft*fi near »rcap cw c^ic^ 

^trt^ m mm tt^w («?l- 

^tf ww C«f& flWW I 

^z^^ ^ w ^c»r ^jt’ttw (?i'8ii i 

^ cw Tm c^z'^ ♦ft^ic^i 1 ftii:‘i ci*jfr<t 

^v. fm\ ^ m c«ot 

wwt«ftr^ ^ ^*mr I T>:5ni« c^"IT oil 

^ m TO I 

tti[tcw cm nf«^c5m 1 »i^«r»ni f«« 

vflf TO i^n»it5;it J ^ic*(j ^t^i fact's w 

c?! ^fro 1 ^, TO wt?t«r .# '«(’^^ ^^zr c<ic^ 

C9z^ m w c^ mM ciitftft»rt 

OT irc»i CTO c^t^! aiHC3f?i »r??r«Pic« c«ftTO 

C>wtw TOt^aR *lfilCTOll m I C^f^l TO Car, »ITO« 

*r?i mn c^rc’f zm. 1 

TO¥ sm C«C»«I mTOf m«1l1 aits m I ^-nif 

TOTOTO ^ar CW^Cr ITTO (Marpessa) «tam ^i|tr®^C'«»r 

mfro caRTO TO CTO «rMT art^^r «i|:?r 1969 »itc«»w 

15l fron ^ I TOtew c«»r iSi\ wft^tf ?^?r wtw 

TO«««m TO TOrsli ^ ♦tfsTO cai?^a»f TOfc^Ftl^ 

tW WTO fwni^ cw»r 1 f^cww? wtew ^rtfirwrt «w»i m m cw f«wl^ 



500 c 2^1 8*1 VIJt 

*lt9, ^tl^f****! 29?<rf®C»rtl 

^-• 11 ^ Ult^ (Mactra) cWft'f 8j1t5n:*l ^ ^ I 

^tlf ITW ^"UtlftK Wtittf 

(Kong-haakon) fimfl t 

^iic’r^nrt ^Ttft^Jc»*r<ft*rt»r to to 

I i>n\ 'stw to c^Tm ‘*^?twt 

*itn, c?t*f *r(t^ «Jtf »rcf »i??ani ii»i (m tto 

<ic® c*i ^it^^t'entfl * 8 ® n, ^t-e ^1 I 

1967 ’f Jlfii«si? ^^sitir c«(c*F »R1^ *n:*»W!J i 

ntftw c?tl^ ’tji»|5r c^»i »i^[p3W 9m «t*rc^ 9W9 sptwi« 

^ C5ti»i I wt?tc«ni 

«n^ * 11^9 •fte c^tl^ fet^toi^CTOi c«»! 'e 

^Ulm^ wt5» «»f '>Ff® c^ i 

^itf^ncsm h^ C9i^ c^*r, cTO c^t w*tfl 

f^c>oq c*r^ c’icf, ^TO 1000 cm nt^if ^ *rif? 

m I .m w»f to—« tt9 w»r cm nt^tw-^ ^iTO 

9m <^09 to s?l ^9\ TOt«r *i« ^ TO, «ir«® 
csm^ c»r^ ’ito ‘1 ^^tTO I 

^ttsir?i?jst^ ^9 r"fPrv-ii^ mi c«tc¥ 9m\ *iti c^, 

^9 9\9 C9im «rt^w?l »I^*IT1 180l& I 1968 TO 

'fll »iN^n rm c*in^ 55l^ i 9i^tc^ bsft ^itwii TOjt 

3J0 J i£|^ mK] «»t r^t 9^9^9 9im ^^=WR«1 «IR3I f^. f99 

•1^ kw^'e I 

to*jc««n TO^ii ^TOs?—croni irtTO^r TO»si tot w c®»! 

C9C9 Jl^caw 99 ^S^r^ ^9fm9 99\9 »PTO5i1 =«TO I 

01^ TO cTO(arei^ ntm to f^«ttoii 

ati Btfiiw I ^fia| 01 ^ tol TO1 W^W TO^ fTO I 

TO9 »R^tK 99 tol^ »RtTO TO I 





Itftl WtW TOT ^ ^>«1OT11 

cwt firnt >r^ti «twii *iffl5« wtw *, ^<t«. '6«t*i snr— 

^ I iwwc^i^ «rr«ff» 'ed i nm 

wi ^fnt^ wwfl ^ tttcfi hwtfi^ ^ftwRc« 

ftlftl TO»IGr^ C^J. «i|^ ‘fl’fum "iitW. 

cijifl’frK-ftwtJ^it >i5tljiiii ctjtT^ftff »iTO 

wt^ *mi5f I i 

♦ttn I f^<ap cm ^ ^tm 

'«’i^l caic^? W8 ^wi mi 

fe^Ptwif tn^ 5tf«»(f# \C¥ ¥i ’?!! c»f^tw c^a#l^ ?!H 

«wfvr* ^5 ^t?n «<5'a ^H»if«» w>A^i ft ^iii'sr ^- 

Pic«w m ^v. F^ffc^n c^n:»r i <^1^ r^c'*ftici« 

tff5'«^ w 

m tift «rtinrt wps w ’tc? f ca i 

CTItW «IOTtCJ« ^*1 c^^\ cici—ijfl 

C5M ft»it’»ii 'Q v:m m 

%5?l Pwt^ci Cf <t^f« C?^ I 

1947 3ltOT 12^ cw^rtft c*lli? «rtf 150 'efiSfl- 

^ ^5111 Sikhotc-AIin *i^^5it*lt?J «lt^ 110& 

^HfRCTW *?fr TO I 

«t5tl CT. *tf«*lt*l 

ftrTOcf« TOtw ^?ii c^c« ’itc^ I »?fr TO I 

<119 ^5(, TO cit^ ’sr? 1 mwi 

TOt« ^TO c^ftf f« 

\*i '■ttf f« « TOto?i I TO ntiii 0, ^35 tatTO 
^frt ^ ^ t«n ^i^tm ft»r i mtm 

f^cif tiirt^r CTO TO ^ 
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TO I <rf^ ^ cm i 

»itTOi«: f5rc*^w?r m itOTir cm ^ i 

CTTO w»rN«y »rf%*i ^ifiiitcn ^Ni'-nro ^ 9 j -r^ «r5<i^ ^<i 
c<Ki*mii 

^rrfrortJrrt c^tw^-'»t^c?r?i ^ ^rtff%9 

« 

^»T. TO s^tJT Conon Diablo I ^ti?T?t 

TO^fl, ^5?!? «ft?[ 5000 «rt»m «TO TO-"!* 

^ f^»! «1|« arhff srtt»I I TOI ‘«^*! 

TOW ’?l^ TOtw ww «rc?fmR TOtw fwcwTOWfw; 

WIWTO C^t^i CTOtW Wt^l CS|^» ^ ^ill ^^1-TOCWW 
fwwtfe ’8® WSWC^ TO! I 

^twfwwjtw UQ^ wwsr^w tow TO "J® TOW I «ww 

’itWT f¥^ «!titw TOW «fl?l5l^W mm «ltcf cw, ’^^iw ^’tw C^W5 «tw «lfTO 
f^wtww ^W131WW WJt^tW 515 I f^l %m CTO ^TC»ltf fk3I WWl 
TO • ^C5! W5, TO«P >f*l9! TOW* 

^CTOI WtCW I 

«itw ^ fwc’w'tw*! ’gdiciE, TO mi %9m TO ^|5w- 

TOW«f^W TOT »I^WW«. ^^I-TOW® WCWCf CTOtC5!JWtC^W TOf «!tf^WitW 

c^wcwrt^ "!WCW I TO ‘il¥-"l’ wtsi"! ’itt’I Wjtwfwf^l 'ilTOtW 'f ^W ’ttTOW 

wr5 TO c^tcw, WC5CW ^w«%« t TO f^fw"! W1^ 

WTO ^tcwwf^t^cww «2iiif^^ *itwcww TO wcwcf ^*rww fro— 
%^-TOCWW CWsarTO* TOlWW Iftsit f^mTOW wiwn cwcw^ cwtwd wtw CW, \*! 
Tow® f^*6:?i^ f^wi «itw f"i wttn -nTO i w^wtcjf »fl® cw ftTOrw 

TO«S wt^l '^CTO. ^ fwc«rw*l CWC¥t CWtWflWtWI ^-5t?5!CWW 

WWa^^tTOCW^t® WWW I wtetw cwtwtw ««xTOr¥ "Ifvw jm fTO« <«! 
TOfw TOwt^r ^wi wT 5 5ii i ^tw*i, mm to w^c^w to 15 wf^ cwTO*! 
®t’irtTOW "tfv—<iiW5Wi w»ic»re to i 

W5« TOPF W« W^ TOtlf TO, R<W WFWt R:»!Wf 

^ wrwtw I «ifTO*v»f TO—Tow wi TOTO to to 

wc»! fw? WTO mew 5111 ^nfttpi cw to ’iTOw mfwn ww 
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wtntw fk^n^ ^*tt» fWCT I ^♦rtwi «A 
«iff^ trp^cf^ c^ ^ wrw c^ ^ »rfii ^^it*rti^ •min 
•ftnr I ^ >!f^ ^*l7tf!T C^. 'it^ flWl ^HfWtrW rtw 

Cf<rt ^ CT, »w 

ntw i 3»rtirtii«s «ff^ cww «itfl 14 

CTW ww« TO 10 'et^ dttnr \ 

r<f% ^rt>rai ^twe fk^ it5RC« •itfif » 

•^i-^TORlI ^Sl—^t^tl i|tic*l 
ifN f^f^i[^t?rRfw ^^rtcf i ^ff*t* 

ciB:?cTO^ ’f«ri^ c^c« ♦rtt« i «n^ ’tfw 

mTO c^tsre 5c«1, to «<« Wv^wtlt **tfw 

dfiRt*! I ^<1^ «I1^»I1®^ irtWTOS 

?i«fiBttM irtwu ^i» cwtTO? 

^ tflFO «ff¥r^ ffro W ^ 'e wfipi 

C^ftwjWTO tl 


< 4 . < 4 ^. '9 R <sm. 

«a. vinr.« f^. tflJT. ^tH ^ cstm «frt^ tjw W f^wnto w 

Eight A.M. ^ Nine-thirty P.M. CWI 

^Ih ^ TOt^ *icu^ ^ I CTO mn% f%— 

Jr ^ fV ? «rTO^ cw'<rt ^t^—f% t a.m. to rm. 

C«1 «1 I W fC*lt Anti-Maridian C^flf^TltCs^ll 

TO^f TO Poit-Maridian Ci|f^%tC=ni TO ^1 i 

TOtt^ 24 fkm >i"^ i 

*I^TO TOflTO TO ^ TO^i 

ffro TOf^»t • C¥ ^1 C¥Pr wtf% ^ C¥ls^ Cf^, TO, CfITO TOsf 
TOfi»f, wfw TO c^Pi c’iw 5RH fti »«’W1 
TO1 TO cf, fSptltwTO Tor i 



5M 

^CTc^ftri c«n:?7 ^#*rtw nt^t 
itfiiia^ cw, 'ftsi c^^ «d¥tm«tfihr•w«#iI 
’■^Wnnr sitf^ ^<t9, ^?wii cfwi 

iim cw f«^ <(W fei i 

«t(ai i2h c^t w m c%% c^iir —oti 

: (?»t^i^1 ?lfiil2^1 c«tr3p?t% 12ih^4’f^ fwsr, i^lfi ^4 

fw5» mv I ^^sitC5i 511 ^ ntcf. itfai 1^ 

^tJwi c^i *rt^—c>i^ «rt^5i ^tt»T'e '6^ 5«Knni 

TOfifr»R I #lin c^5* c^sr ^ ? 'flu c«1 mai i 

^ cw'e ’few f^, fff c*r:'<(« few Pi—tr?ii TOf^si "xrtw cwei i 

ff 1 "Jrt cfNt?r ? 

c?e^ «tirt few R 'tnri feijflef=1 f?5i c*re^l i »rfttfe’?ft?i 

feSf, ajic^ "s:^ 4ta <JTei ^•tc?r ^kf ftcf i 'irf ftf ^•iw 

fee^ ftef, 5ca»i ?t?i n%jr f^cf i c^ c^ ♦if^ f^ef^- 

«ii^^ ?c»ii ftw f««n I i^i%f fiif 1 cfsi, siWf 

feeii c<tef *tf«Fcsr ?ite«i^ i w ftf ^ituftu fe*nj feei «fle*n, 
fw fcfi cwn 12^ 1 lilt I2ti fe^'f i f 

c^f fne^it ftf I2ti ’it'e^ii m, fi ^e»n ff^ii m i f^- 

5it5i ftcff fe»w fi^ift? ffc=if sil«^e^ ftf ^1—»n^l ftf. ffi «ttw« 

fif 5rt;?l ifii ftfiri I fjnitfe^w ft%*ft ’^ffn feiei i 

»rRf f?«rcft wtft 5ii!{wi ft»r fweisi ffftifir i 

ftf5 »ieir fam^^ef wn w Latitude, ft« «fij ^ wf 
cfef srf^ C5|f cnuff fef 1 Longitude I lilt Longitudc-tlf»ief 

^ CfWit Cfet Cfet ^Jte^f l Longitude-oi? JprffftiT ««t ftn^f « 

cW cwtcft m I fit ’xt fW uqt ^ftfcf ftef, 

fisf fief ^»rl Anti-Maridian ’^l ifl. «JW, ftf f^f CfWt WTl f« 
Post-Maridian sil f^. odsi. i 

ftfcej CWII 12ttef ff wil few-A. M. ? 12 A. M. t ill, ftf 
cwrt 12ti *tp5Wf iif,fti fef nwflis^rtri fef wrifinoon 

f1 1^1]l 12tl I Cfff^ m 12ttef m ff midnight ft Itf 1^ I 
ill wreff wiefi, 12 night-t izH fffKf^Ht wf fiwct iwt 
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^«nl,i97D] 

oiv c»it¥« fw c»KiA c^ 

c«nf^ it« ^ CTCfti m cmt c>rt« <«. ’«^tf 

^ iiWrt ^*tor I inil |P»i¥t®l "ffw i ^WFt^ti 

^ cfl^ 'e iffiR‘1 c^ 12^ tr^i t%i 

*rtc^ iimfnnfei, (?ic^ cw i?Tft« m%*f 

♦t^W—CWPT noon «lW5 Cfit I ¥»!¥tit« *PW WTW 

I ^ >rw if%ft9 »wc« i 

tinr ♦nr'G ^OE Local time ^1 5tt% >WI '« Standard time 
^1 »TT«tt«1 ^isRri (?ii?1 W—«rrti TO, 

I »ii^ ^tcf Vft^ i 

»fln(ii c^ts! c^it^ c^^nni om ^ 

(?T ’Ttfr nf? 5fiH4 ’ifw 5c^, c>r <tf« ‘^▼-*t* 

f^fi(^ 3fc?r oififcs I c^ clwc^ ?tir- 

^ «rf^tn f1^?f «£i^fei *i«ni ^f, c^t c?«?i "rtc^ 

Time-table ’Tl i C?C^ TO- 

'e’BW c<rc^ oi^t >rs« f^6t?f wti 

c^»wl»i m fli’i'ent, utiEtw, ot^—^tew ’W^TO 

^ inr <<^^1 »itiiti«i 1 »ii^i CT'ewl ^ c«M <iCTr, W- 

’•iTwir (?n5l uni’ltfl i c»i^ standard ^ »it^rtiW 

>!^nr 15 CT 5 <a^5t^tc>nr c»i»!tr!rt i 


8 



«srtrmr»tc5?5 M « ^vtm ▼ci m. «rt^ « 

^f'Q f^*iara I »iiiit¥ 01^^ 

^tl 0)^^ »l?F JTtftWT f% CT 5^1 ^ n— 

WtZMit CTfcl rm\ f¥l «4l cVy^?»T C^Z^ Cim "Wr-OTf 

fir^^^l CT c»j^i ^tz•n c^t^l mtii ^Tfl ^»i»rtai, 'Bit^ Kt«iti 
^ cfiwj c*r ¥«ii '95it»fi—aj?i «r< t4^ or, ft*tt? 

«ww v® w c^CK c«rt«tf te «n:^ i «it»re»r c^ c^u 
■IV »W5 5t«ntC"ru ^C»t?^TW vHv «(vviiw? vll 

TO I TO c»r^ ■tv-^^9f cTOIn vtww ^ic^ij fro vt^tv 5»c?i, 
ca^’lvi c»ft "(V TO I 

^jt<it?i c<itv, % 5??ri i?tvi c^, vnun ^f¥ ^fcv cvt=i 
vr^cv ■iV‘'««ic5P?r viicv <ii§, c»i^i l^v ^4- 

i{^t c^tift I <srti:srnvt»( «nTO^ «flv «r^i?i « 

cvt^i »rv, Jittsf f^c»i^ fvfsti’w cto 

^cans >it?twr c^t i f^pvtc^ 

Jlf^ »lvcv ttr^TO ^«.*lt?JT V?I1 OT ^^Z% ^ZH Vtt*ltRl 5Rfl I 

ijri:3it:TO ^1 TOtaft^ TOi5i v^if^<fjt« f^wt^ 

^:Rtif ^t»ivl I 1877 »rr!:v «arrTO vtf^fv cfelviTO 

cwi:^ vt^r»R—vivir cw ■iv-'«ircf?i »!titCTi 

>!V ■ICVJ cvtsi vm ’ft?, TOcv 

c»!^ cw vt?l? »tf^ni TO’tvt? cst'e^l cn^. "tiv? tt??1- 

v?i f% =1? ? ii)f®»ri;m ^tro i 

uqf^i^^ TO fiffai csc^ sifft f?c«w, vtr» ffv 

ftfvTO?? ’ll® »11. TO? ?tfl I f5[^tCV V>[Z9R-^t 
5tTO? »n"TO' ?Hi mh »iv jwz^ f^v TO ?t^ TOtvtc?! 
TO ?pv TOt ^c? I TO f?5v«i f?TO ♦tea <iitl ^sti vkjv 
cv^^TO vtTOi SHI qg:?TO c?>V55w? v?tCT 4^ to? 

TOtWI Vt^ ?T?C?? V?1 TO ItTOI Vt? VTOl I TOl Ftw 
?TOtc? cizH, TOtvtt?? mm tttTO t5 ewte? to TO 
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«wA1970) 

fin Mary had a little Iamb—^Ifw I »n*n 

fwi mi^ ^nn ▼i^'n 
c»rtsrtiw=! I w»i ftTO f¥, «iif^ fiirte i nt?c^ 

wn ^r« ’f^^n «t^ «fc5ltii ^nwr 

»nw?i iwj <(» w ^cf c^*f I ^f5f% f^fwi OH c«fOF <efw!n ’ftoi 
«r^*ra «jnoi •!W»ni «ii^ 

cm^ mwc« «siH ^ic*ri I i5c»ti «r^ citS i 

oH^ tfT^ *rtcii—»(^t^ ^ oti f%«tw f <iif«»K5n 

uH^i fenf® « ?n:f i «i^-nrai 

Iff »nf»r c^cai^ i «inan »ftflwT »HC¥ wr 

*o 5n^, ^n ^®T 5H1—01^ «ic5r?f ^it^ *11 l^csn 5t*rw« »tm >nF 

ett^t-n df^n im ff*T 1 «i*(f «fH «it«fn oj^lh 

f%r^-ii?i >itijtc^ »rcw »it^tofi 1 '^niafti^fff ^jfw 

c^n ^?c»r 1 

^ 1 ©ntiptc’ifl «i»^ »fc? 

»i*N®it( »iv *s[6<^^e ^tfnn ^ I c^i^ f&c5f?f me? c?t^ f^ffiwini^cv 
c?t«twi ?c^ ?tcT I ^^5? «i«si«TH? f&on 

enn? ^•t? t? ^?» Tr\v c??t? ^ ?pc? I '«i?>ar «ii^ c??t?i^? 

?r?-djv ?w? 'stc’t? i£if«tH?3r^i ?tcm iSm 

snn? ^*f? c??t? fk% »r"^«r ?jc? v*i€sn ^*fi, 

c?ih ^t?t? f?^? ®t5t2Ftw? ?5**iw? ^< 1 ? I ?®?t? c?t?ri 

?tcn c?, mtapte?? f¥ ??tn? “fw? ^^ 11 % ?c*ii, «t? f?^? 

’fUci fcf? 5t?c?? ^’t? c??t?*^tf(%i »ii^ 0W? fi?n? c?<rt?ifiw 
^♦nr fifci dr "sfsi&e^F ^t?t? ?fw stfiin esf^m ii, mc*i 

«ni3ptif0 ^tc’H I ^e»T ^ »rt?CTft? mne #t*fw 

w "fwn •pwf^ fe?! »flwai CTCf’f ^*11 m 

m own msf, c*TC?i5 -i?f wn? TO ®niimt <toto 

»f?n c»r^l ♦t*fw »«n« ^ 

"fow tK? I cwo? ctI l^on 

mwi ^ ?nfW *i?rw «(n?i c??f^ ?<^05 •ftfiri ?j?Tt? =?tsn 
n^?ni TO OB? ♦!« f^CT? m«ir *tr??oi c?tCTi ^f»i«n ?i«t? 
TO fi I ^ "HHiron 1 «itw¥t*r tou c? »n 



SOS t23«f^.8^*n^ 

CT«f% w(^ i 

^W¥t»[ CTtWH ?I CV\9[\ JM ^ OT« 

^t9 iw C5i«!d f51 c? 3(nj 5(7^rr? CTtifil i’t5 

uwipir »rv <tf¥ ?iww « *t?tc<i ^ ^» 

fraci I cfe’t c?j^#tc5fl »Rt^ wtw i 

«ii^ *1^ ^UW c»il *fi^ 

mw 1501 ^top I «rtnw *^1^ usr^ 

«ii¥ <i^f^ ^tar I |iRf »i’xfsrari ^ 

»Ttftc*iT -(^c^ »r^ii TOf cuw «lc<(c^ tm sw i 

*t%hn C¥H»i f%t^l ^1^*1, »f^c¥:5 ^<1 

ft»ii—“iw »rc^ »fl’« w I 

^c’f «l'r!i ^^9 OFiar^ ’qjW i 


(2t^ '9 


1. «iitft^toitl^frf^T 




ig;—!. «nif*5im5ti&n w« mntmi «t^i 

«i^t« ortWf «tf^cw miVi \ cw 

•ivK «(C55^ TO ^\9 ’fiftf^^ar »<^FWtOF ^*n c^ i 
♦ft'Noi' «ir^4tt?tl^ir ^*ri ^ i ^rt^^ttirtfrir «5<rtw 
fon^ ^«jtf? c^cf nre?ii ^n i ^rt#^- 
ihwn c^ ^ ^11 fst^^n^wtisf oft^ 

ttrf^iwiRtn cnm "iiil^itniTi^ir ’rntnu w, «tm c*!ftftf»Pf» 
'efi^^t^fitii, cl«tsrt^, o tuinte*!^ 

•Ffid^l ftf«l(«Wf (3ltn-#r^ ^dTOfiFit«f^t Clrt^ClW 



i|itAl970] ^ 509 

CTtiiw 

¥11 WM I W¥OI[¥, Htwflll* ¥W11, I&. R Cltl ^jH^ltClt- 

tciw mittu flf¥«.»rt¥11 ¥tW¥l ItH «aWC15? I CltC^m ¥¥11 wtl 

it¥i *«pi¥ ^rtftitwTtaw faRi 5 m *tti 111 »ititi^ 'i^ii 
iPf ^ni^ i t ci i fec i i «titi I 

«ernrir’ti ¥c»i cit^i cfcf ¥W¥ to 

C?^1CT1I C¥tl C¥tST C¥C3{ «il^^ Cl, f^fTOll 

<t¥tl Clltw tl^ ¥11 f^f^i ^1 ¥1^11 ¥C¥ fiwt%l I 

frrtci ftf¥i ¥jtftftnitftc¥i ci*iti fif¥ir wii fiif^il 

flltl¥ ClflClCf, CTO—C¥Cll 

miti ¥11 ¥11 

citc^ti «ff¥cn(¥ fiirci ^jt^itntlNr ¥it1m 1?^ ¥¥¥^<i 
«fcitw ¥:i¥ C111 c*rii ^5«¥ fefi^TOtc^ ^nl^tcittin 

ITlltl I ^ I¥l¥ni Clt^-«lf¥Clll¥l ¥l¥ ¥111 ¥Itftini1- 

fN i¥ itciiii lid *m ¥111 ¥11 m, ¥rnic¥ 

Cltcil «tf¥Cltl¥ ftltci ¥Ilftl1inrrt&¥ <|¥¥ ¥111¥1 m I 

¥t¥H¥n Cl* 

• C«f«¥ tnjt¥ ftutl ¥W. ¥fl¥T¥l-9 I 


«n^fiwti c¥cai ¥tiic¥i id itintitnr TOtt 

¥awf¥ I{l1« *ltlt4\ ^«fll ¥t«t¥l ¥¥ IWd I 

utRiil cid 20n fill fn. |5. ¥tl. «ti^f niiti-ifv ifiicn cMtiirti 
11. <11. ¥l|. ¥l¥ ¥5tr«« l^ltw itJfl »li ft¥l nt¥t| flU fClCll— 
iti—iiitfn« TOti:^li<^ ffi itrni ‘lltiPrifi-citftiti i¥’ i-ff nr* 

W TOtl-*imtl1l C¥C¥ 4¥ ill, ¥WI 111 ff |lt¥ fill H 

11^ lllfl flw ¥tl«l| ’70 Tldl fh¥ ¥W ClC-t Cl flfl ifilti Cltflltl ItlCf, 

¥|ifCT mi lUtdl ltd ftltntltci ¥tl ticil ¥tltdl Id 

vfT iti^li iradti ¥11 nwticfiu^ finicii 
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nflfrwtw *nRti: 
4|fw(Hrt r*riw •fcv^itw 

sfll 

'« c’Ri 25 nw 

vr«cw c^ ft’iiffl ^ti 

>fw «t>i ciw 

c’RJi CTc^tf, ^1 

IWiti « Stf^lt'S 

ntti f*n jqtai cvi <1 

ftl dU\ '5n«fi '•I *t^fsl5c¥ cWf 
CK^ I nwt*l:^j?lc^ «fisr 

c^tc¥ ^fewr!«vt»i‘235 
«tic« 'flffe 

c>ift.ff^*1 :fTt^ ^'ift 5*IC1 I 

ffli c^tf sn c^» ^^nf^it*r-235- 

^fhr «r<rt c^>d5,ff^«f ¥t«<rt!itj5 
•ff*W Wtrt4\ >« lW9t^ C’tHR 

hft ^w«i nwtt-tfv ▼fji- 

^WtlfST—filfi 

« ‘•I 

»j^twi Ofn 'St^i 

cft? >p»ti 

^n. ‘* 1 ^ 

I f^<ftT 

^i1^-235-<fi irt ^nc«« 

^^^^nt?sT 
fits w w f w I 

^ji ftwi f <0 fru fi*! ^\V9^ cnl^- 
f^f ¥tlfNl v*fw wwi 


ctcfc^fSKrtw l^wfSwtf b®flWi 
«i *rwti-ftf% ^ VT9 TOili ¥ftci 
CfWI 

Ijwtji cw f^<tfw 

fflrs fw itm «f«tn 

»itni ^ ^»tf*w^tsf ▼wntftc^ «ftff®v 

*ffifii^i mu I 
cwm §nfc»i ftifj 
rttfirits mm, 

«ftf jJllt# JfTt^ Wi 

¥«1 w I 

n«*it^i;|ltc¥ ¥fift9 

^^«f^lI*l-235 ¥ft¥tJ C4rtW|t»lfSc5H 
w fiw fc»i «itc¥ «r5'a 

¥HI Hc«f^it»l-238 c¥C¥ 

^cWm-239 nHii ^irwi 
239 ft¥t«RC¥HJ C¥iff»l •firl'^'i 

1974 ^fCW «N*» ffa*! 

«C¥ a|!?. ¥^'f 

fijstft® «r¥H— 

c^» 1974 >itw« 
mrNtftr csitf fSiT 

f¥i»!t-sm»r 'swwi iftftc-r 

^Tti 1 

ft4 1¥ ffCTtft^ ^gr® «ltl |®t¥tU 
¥¥*fW Ofis ¥ic< J 

gmiwm «f¥^ c4C¥ 

¥lw ¥ftftni 

fwf 

1980 *Tl»rtf wfiwi fWl 

ftturtjfti ¥ft*w f!w tw ^¥tn 



^1S9D} SU 


^1^ 40 ftutt 

^wT ftfjimfi ^ frci 

«nrf^ ¥?w «ft¥w I 

^ tfci ^it«i 

nitfW nftw^ti tiitwCTi 

¥trt « <f^%fwi-c¥rari 

«fi^i ^wH*hn ^ 

¥wn»r I 

«rBtrw mt «t«'® 
^<fsr f^ipi c^tntc^r»f w^tftcn 
ntht^, w cn wn^^'flrr^ 
C’lFniH *nf«'9 f ic« 

I 

1974 >rtc»i cf »f3iii 

•ttitWI C^’f siCf ^ ^tC’T 5t» 

•f4Ul*20fe^ <^18 •<l'8 

0(1 <f«£Ti 

sTf^ ^^r^ni*ni 

•in cnc¥ ^nitirti 

ic¥^ fwci 

fnwrfii^H ?in s’t? c^U cbIi fn I 

w « ?fnn ^*fJTt^i 

^•11 w iN^rt wm 

creti ¥11 nwi ^ 
c¥i¥ ^ti¥t«ii fifi? ^<.r¥ni ¥£1 
¥ti^ tffilitf ¥ fnwtjftn ir¥^ «tifv- 
fill ¥£ltl¥ I 

•j* 

fftn ir¥fe uiftm 

¥l^ ^»fini ««¥j8 ¥tiit5n 

l|ffirc¥i^¥t£¥lif£?c¥t*n¥i:¥fi iwt 
¥ f fin ^*Mi£¥f nfifttN iwi ftnntf 
••fimif niTi nivinni cwti ww itiftm 
ItnWf *lfi¥iRt¥ ICTtl I 


f^I¥tl ^ ¥tci fHnjcn 

ntw ¥¥l8 wfinn Pn 4f«itn cflfti 
wntn ntntwi mflii itittnti 
itirin nwr «rnn utn «tii ici: i 
^m wtfiif, cit¥i 41 ¥tni fiwm ¥Wt« 
nm «|i *111411 ijtn It it^w If I 
ll ftsfl C1£¥ Cf nif^ll If 41 f 

¥ 1 . ¥tl fCflf i;tn ®*i I 

f^lJC¥1 ¥t*1fltl Iftf Iff fl*ftf¥| 
¥tfw icfcni I irttf^ 

^fffi tritft*i¥ ' ¥£fcf ¥£fn i 

Iplf ^ *tlf^£f Olftf¥t1 W ¥tf fCl I 
<rCTtffH ^utn *ff¥ii ftf Htf 
«r¥«ci£¥i fcf If nor 

Cfittfl ¥1 ¥Mt"*tri, Ijf, C¥t¥ ¥f^ fftf 
¥Cf¥l8 ntf'^t I |itf fCfT ¥| Iff ftf 
«ttf 600* ¥tClf¥t^iJ ftfftltl fff ¥11 
¥11 ¥tl*fl ¥f ¥¥fl f¥ ftf'Jft ¥¥f6 
¥f£¥fl£ll fTltCir ftl life ^Cf Iffii 
¥inf1 ¥1 I ¥lttf Cft lit! fTf CfftCfl 
¥1 Clflf I ^itl f *fl «ftf C¥£¥ ftfff 
C¥C^? Utl fetf 1 ftffll Cffttl ftCf I A 
mff 11 CflCl fCf¥^ ft^Cftff'Cfl IftCll 
fTtCflff, Cffflf¥¥tfll 

ften cft¥l ¥ ftftl ¥fsftftl ftfff 

itf 1 ^fil ¥tCf ¥ ffCfC^l #t5tftf ffftCf 
fjff¥ ¥C¥1 I f^lJfl ¥tlltftl ftl 0(¥fM 
fff ^ncf rfHiti c¥i H^incii %®i- 
f*1 ffwi fifft, '1¥Cltf¥ f lltft ¥ fl¥ 
^ifll ¥tl¥tftl ftf frt¥ %CfI fCfl 
fCltf^lfl Cffi flClCt I lltfl f1 
ftf^i nni fi<mi f tin iifli ftw ¥tf 
fHm fHij:¥i ( ^ fcfn ftf f 
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citw wm I 1969 *ftr*w 
<|¥tl<rWl5ni OTf t ww 

wnr CT forci, «tf ’wi 40«i¥ ^fi 

*tt«ii c»rci 480 -fl 

««fl5 'JiiR*! I 

^rii^!:*tc^25wi 
fvn <rf2if^r»n 
ti i 

fii m 

^tWCT I 13 «itl*i ^ 

Wtcftfl ’tw 

cwfftw »iwwi I 

<rws»^hJ w cw >ft«’^tPi '9f%ii 

csrwi n ’TM 

wtfti nUi^ ^f5i 
vf It P^w ^fiiiti Vm ^t'ail w I CTtfe 
n’^tw’^tPi wi ¥t«f 


V14 WtWI •wwi^I 

600^^1 m ^tw HWli! 

f^R ^W1 wtlt^ C^ Wf# ^ 
15 41^25 ’HI Rtw 
1945 ntw nil w I 
iffR nwti win fncwm 5 cfti 
78 nn fetfi I ^ i<f:nn ntf^i f4i 
fw nfint R^cn wti l^nim wm 
«rti «<? cftl 9cnt 14 ciif^cnm i 

Iniifit 

cni^ 4 Rtltn *70 mm ‘«tn 4 
f5i«ti' 4¥rai nti^ n^nrtfin cm^ 
mm (1970) mrrcn ^ftPr® iwi 

ntiw*tf ‘wtn 4 fMn' mitm 
mm (1970) 4m nntci nw 4 4tfftm 
c«rfr8 ici 1 


Wi 4ff fH-23 ,44 iimi nPWWfi n^ii -« mwi 

37/7 cn’mJwcmnPPFWllwmim 






^ 1970 iRj[-?*i? jf^<(ji 




r^f«i 

9V«1 JTJq^ri ^|4t? ifW'ilNtt?f 

Cfl-n 

fhi nf^ftni tti « far«Tsmtw41f 

ai?f^ >ir^t*iff 

Cfcm ^R’T'Ttf ffill l^f'lltcf I 

Ifti ^ CI1 ?c« Jifcfei 

iwcitiv ifiv ffCft sf^tctll 
Iftf fw CW 

t<Hfi wi*r >f^ fifttf, 
w ftr¥ cwil ^rWf ft«, f^«t^. 
f3wi « nMf«v 

I ws<f>it<frtic¥ f^-orasitw 

tiyt ^Tfn «rti c^ 

CWl^ »lfN«nF *|fifW« ¥CT 
^ ntKi^ «f«iNN ntw wi 
^mlt ait?t3i ^Iftaii ^fn « 
fiwfpf«fN» ^t«^. Wf#i wt^ffn 


^hU W 

>rt?« «it*ni «?p«i «Tlfiff 

?tfilcn fr<f >wfti « w^nt’tfitu 

•itr»?r «w»n ff«t| 

c»it^ « »r^<rji 5^|5 c¥ tifti 

■tfiinf -2tftn 'ii-ij'n 

I 

>rwjtk« flutes f^f«w 
ft«l *!««! Wtl 
tiffi wj<i ulitcii 

ntif-*(t1^frti '•Nfii *fti ffin ^ftcf* 
fiWw •I’M 

ffi I T^ini 4if« iti- 

nfif «i ntfi f fi^ti 
ffi-tti fi«t^ w«n fifw imtfiw fiini 
>i^fw ^•itwi» ‘Ttn «r^ fin 

fIftCl I 

nftw ntif A new ntifli 

n^ntN w«!i >inw nt« ff««i 

nf^tewf «nf *Tt'<f ^Pnn *iw i 





’'(mill* 


«f Tl ’^ll f^Fl 

^tftcH wo?i<n cftsr«w^l irtfsfl, 

«f<fr«.^*fch ^lf -tt^ 

^ fii ^tcv, w« irfcii feni 
SJC*!! «Mt^ ♦ffl»lf^« rt, m 
'81 f I 1752 »rt5! 
Lemonnicr ’r^ 4 «f*r ’■rt^- 

ft«^tl f*rcll tn« *!^|N 

»FC>I 4f«n 

^tW a Ht^^t^fTl 

4f ft«f 

fw^trfi *irfl58 ^ wt5f ^^|j- 
r«f wi 

l|il^5f 

c>i, <iil ffI *tfii^ti 

>it^8 ^tcf nfi»itt 

lick '•itr^k ^tcf I ‘nlw^tsf 

^nir«f ’iwi «r^tw’itv'«c»i’if? 

c^t?i'« itcf, 81^ «l fe*fi 

c^if #tcf c^c*i ’^rrc»T» ^ 

Cft»l'« ¥11 1tC¥,¥R¥l 5^6 

cirif ^ci ^ci iti I 

filif ^ ’ifiwtl 

¥t»i iicki Nil: 

^•»i*ifil?rn ^wiiw fit itii 
jfi ft^i •iiWrfit^ fwi f 
*l1tW W ftfwt ftC^ fl 

^|l(%f 1W1 fftltl ^ Mf TOfi 


ffl f^F| fitw N<r ffi itni 
l^iiitc^r Wi 11^1 fe«1i: 
IWl iffnffl *iBiiti «trf ftfefci 317 
cft^i ijItftwTtcff ftcftn*'!! 
fe««1i: hfrfff wi If*fffi •rfiit«l «rf^ 
fifetti 64 c«t^ I >n(Cif 1 Nil: Nj- 

r®fic*ti *triiti ncf I26c5r^i 

Cl cfK# ciAcitftf wtw Nli: 

f iwi ifiiti «rti fitil cfH iti I 
^11 ftiitfiti 114 ifMti ick ?4?r- 
fff ^Wi nftiti ®fff fi^tci 4tl 120 
Cft^l 

Nrl^ hiffN , ftfi f'« 

flirt® 

ft»i ftutfliti lick vtifii ^ni 
Nil: ^i|rr«f 1*1 ffi-it& fiw 24 
ffftci *tfiiif«f fi, ft 1f&cf irfftf 
1W11 ff ^ itii^ci lU ncli ( 1898- 
1915 A^K 1916-1928) ttl Plllf 4 
hufff icii ^ff^f ficf 

CTltCH IClCf I fici •^low ItlCI, 

ffti f itf^ fN 1 i: hirfN 
ii ficici ca\ f[ti cm ^-fWti f 
cftiitci ^ ffl wi Nil: ^iirtff 
If flCKI fll 1921-1928 flf’ncn 
jpifftcf irff ifPiN ilftcf fwti f’fi, 
Cl^tll, |f1-lttf flffl fCf itvwi 
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nftfti firt^-iti« T(rt nfi«iftF« wi« t wn m c^« ntt«« 
fvwtw “• ftt? « vcf, f^«f 4 >^ ^i<(>9c<t >rtf |^th tni 

Whipple ^fil ¥Cffiwi >ii*if ^fSil ilt^l 

^ •rff^^i nrw ^clf 2 ^% flw >m>rhn srt^f Saptford 

cffi >rti I fcir<, 

«rtiitcit awi wrc^ii irsruf^ci 

%h w rt fii « ffifti arc? nfta^cjn •»?»*! i jftcatitf nft- 

^'aw nfaaTi ^n\i ircff «rf® afaatf 3r¥tt*i «rt«?tcn 



(Kcw) atstapifH f^lli ^n« 

^•«'t«f; hvf«f ajfur i 

.1898—1915 .1916—1928 


itfar ajt^fcw 

»Rf lal jFtiM at«n>r 
•Ifiatl aifipiF f 1 ftcai 

'^’8 <8fj8 f^c*f?8 fwfa f^ai j 

wtw^ c«jrfe ?c^pr 'dHftc»j >r*f 
4 111 f^f aitc»n *tt^« «ttf 
«8fircf cf«fHfi 1916 >r*fcfrF 
<a»t« till ^Pfn cf8jni creft® 
fi I 1fitii cf^ iitcf, 

«<Wf -ifil^tl 1916-’28 (1898- 

1915 «|Cff l^f ) imw « vtCf <8ar 


w 8l( 8Cf iit«? aiHHH <i<ii 

«Trtii *a| ¥tni| -irrcif 40l5 

flftatci f 1ci« Ini icni 

nftiti natn 'ntHi-si^rt itcan ^n^iii 

f«i wi« ci^ CTI1 Iff I n-f5fif« jrtcn 
if^i cnt¥ -ffSwti nfi 264 fttni lllli: 

ntifi nvn?3t nfNti nf tn ^tHi- 
^*ltf mifw wn f 

itii ncf 'f’ycli Im 

^f 5 Jf«¥ uni ni# Pr, «i nci ^rcntft<» 
VII Iw ^fifl'sitw 'ij’idd Ini lull: 





«it«l mtn (234 ^ MM 


^«.n4 If, «rt 
«tf^¥ ^'NJt^ ’fci c«r«ii m I 

nfwri Greenwich 

Mean Time (G.M-T.) 

4^1 >Trf ^fi1«rs 

•I'w fit ^ti, 

C4 Cft^ CTW *« 49f<f* ^n* 


ffWin « ¥CT, 1929 Whipple Wi 
cff^rwtlwi 4^4n #1- 

^51 »i 4wn wr «»tn 4fi“ 
nfhm ft, cn^ ntw ^ 

^efTf«¥ fw 

cm ^1 Sai^ffet^ WI¥Wtl 
c«i, sTt.car* fetw'fe: ^nirf^f vi 04 



2^<. 

’ItCMt^rl sit*lf 4tc^ Sapsford (1937) ¥^f fsTlT^ 

l*r« ’fC'ie ^wf^¥ I ¥‘**40|8 

c4C¥*fwf 

264 fjfCSfl ’I¥*f¥¥1 I 

«4itc*i ^*11 tficitw^r c’r, aTtwIit* JJCVJ 

»i¥tc«i «rt¥itc"(i f^cn ’irth ¥w m 

'»i1C¥ I 

W c^t^t^js wtc^ OMT-^^tl W5W ¥4‘44^ eftl 20 GMT* 
*rttl¥W 4tl¥ « ¥W 1^ 34^ fsw 451*f- >r4CKf C4^ 4tC¥ I *(f4et4cl W- 

0c5f 4¥n¥«i n*R:u w >!^c<n ^ne ftf ftw ¥ Niwi (#415 wcm 4ti; 
itR'W ¥W4 *ffir4<i4 erwfn® m—(1) ¥¥¥T¥ ¥f4f¥ (Dutch 

tWI i 4¥’ff ¥1 ai4CH TO East Indies), <2) fPH ¥ (3) fM 

TO NTf¥¥ ¥C¥« ¥W1 Htr¥fl¥1l TOTOS !ff¥4Vf ft¥t¥ 


im 3 ^ nfff^ 517 

ft^ (iit% >wi) f^wfSf-TOi *1^^ '•utrtf 

CT% cf«n ^ I w 5tf iftw fi, '«l fi ft 

^ f^ar 04 rtcf «iti 20 GMT- 4fff«c*r ftfr^-*rfih 

^ arwit nc? I ^mtK 04 GMT-^^ 4Tff»t« fw I f¥ ^rcitcn lid# 

cnv ^*fdi tm ^ ^c« Rtfw ^fiicw^ « mtdtw 

4tl ao GMT-^^rt ^ RWn aittlf^'I fl-‘4| f44tw iftlRtSSTtl 

I c«Rfw *r«rti:<i ^n\ ff| w« n 1 niwfin 



0 4 8 Mo<ni 16 20 24 

-•- GMT «r*ft 


3m N 

GMT—Rrf I 

4[t<ft«itf 'irfdi ca(t4 a •(sitRif '•tl»i?i-f*ti 

^nif«4 ar*! ^4 « «rf^ ^14 fl—«1 ffn44tl4 C4t>l arW 

^«4tt4 »r4C5tf CT4> 4 «h¥tC*l aj^CSn fClCf I fnRtfOR C»f ¥lf f 

f4 Cftl art! I ?PM C4»-«m*! 44 4jf^»4 C^Rfiw *fft<4f4 C4C¥ f1t4f>| 

411 ^ 41»W ^4«lf«4 4*1 ^ndl ^44 'Rt>ir8 41 Ht4C»| 4ltl f4JC*l4 

%»ftC4 44CK1 ¥4 « dfl4ftC*l 41I5C1 Itl 4tl I C441 ciRf, Ht*|^-¥4t ^¥W4 
C4^ I ftttftft ¥ll¥ C4f*W4^t4 441 Itf.- 

*ra»ICf Itlfail ¥«¥ 4tC4 4t4H 1i[4t*r 
SWIIIWII c«lf|;f 4ft<flf4 C4t¥ f^'¥*f1 ( 11 ap«- 

4t¥tc*ff f4^T^-4f44f^¥l 1887 4t4 4t?t ^t4¥|4 > 44^ ItlMfl 4t4af¥M4 
f^4*1 Linns 44144 14t1 ¥W4.I 1899 fe4t4t4lfJlC¥ ^¥4 C4C¥ Iff 4 I fk«!t- 
414 Elftet 1 Gekel 14^ itl <4¥ 441 4 : 1 ^ tl^l 44f It4f4¥ ¥14 4tt¥ I 
ft4Jt¥ 44t<ft4 C. T. R, Wilson 4t449t*W i|C4¥ff¥ ftWCl C4 »f4 
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«r«T ^ t ^ 9«l4fl5| V<lfl 


«ltw cvi\ ftl—^«st 
frith s. hf rfB¥ 

«f«tn «ttw« nf^m i 

‘ft’ « *jpi’ «(tisi m I «<¥ 
CTf^fiiltw <¥ c¥f^ ««cwt «rf«m 
cniw «ti cTf c>iftf5i^f 
fStItCI W¥ C*rtf1 ^¥11 

rttll. fWt* Vfl, « «f»|fil 

¥tt¥ I f ri» 

‘ft’ « ‘t*s‘ «ittJrof«i 
'<1^ 'afC*f¥tf¥ t¥* 

¥itt ntf tt I ¥w ¥ ‘w’ 
«»ltt!n f> tt I 

c«t^ ft¥tt *vn nf^ttn 0’003-0*005 
c>!(*^rti>ti I fc*i 5ftJii cnct 

ct, frfci 

¥ ‘ft’ ¥ 'ff®’ «ttwsrfl f*Hti 

«»tsrf «i ct*?! I 0(1 ¥tti 01^ ct, frfti 
¥»ifftt ^t«t*r cnt^i w cnun, 
tTfi, fnhttfii 

>iftt« «(Wf c^'?l ta 

<ittf I *m.< ¥ ‘ft’ ¥ ‘ti«’ 

nKii cncf I 'flttfl »t¥ 

«l¥ C«t^ 4tltcn 01—O’Ol 

f«r?lft¥t»f'« «itw >T«t timif I 
t¥lw ^^\ ‘ft’«‘api’ 

iitw¥f ’iitfwfT c«rti tt*, c*r^i:!t^ ¥tfwi 
nf^Ktin wtf tt 

Ct^, ^tl Ctftwt ¥ ‘Jlfd* ftiw 

4tf^» ^wi tfi «ff¥w «rit 

fjr¥*ri ttfu'aww ftfrv 
•ifitifhn tfw «•?! ti» ffdi 

imf^f ¥w tit i fittf ftfiM 


f5¥tfW Wits 

ffintfi ncf fwfe fct I 

hwtf frrth 
fetfit: w «f^fiornfiwtfbn 

>!tf *lfWtn ¥« CttI Ciftt Ct, tlfWIOTl 
t¥ fectt' ¥ii tti, f?5Tvnflttft*i 
¥tf ctif c»tl wfc¥ fidi tfi 

hfir«¥ w tfi ¥Tti 
frith ftf^w 

hfTf«¥ t»( « ffttH 

Wigand-««t 1925 »|WI nil- 
fit ¥•! cni¥ iTt^f^¥«ttt ¥« cnn i 

StR'ro: tn ftsr^-nfiittft^l 

(metre) (volts/cro) (e. s. u.) 

0 136 11 X 10-* 

2500 72 4-3 x lO’^ 

4400 18 8 2 X 10“* 

6500 8*8 12*6 x 10"* 

'stfnfi cnt¥ ctm ttf, 
ftsTvnftttff^i fetpqsttntfffi ntint^ 
fnth fent 

f«f ent new «(M¥ til m 
nff fnifn« esf(tt ntt< cnt¥ 
¥*n ¥ ftff?rt ntfjracnt 
f tntt 0|f;ifti ¥f4l fl«1. ¥W tnf¥tf >TCf 
ttviwi ftfrvnftttf^i iwnilinens, 
ni*ff csd I fff ®ntw «tfn¥tt ctm 
nti cn,ttfWK*w ftfi«.«nftttff¥i hs^ti 
ncf w.^ n(% ntn 4^ ^fii ¥t«i 

*lttftnf«¥ iff (Cosmic rays) I 4fni 

ftw ^:ntfrf «nrtft¥ futf cn, ffnih 
tthi ni*n ff¥ cncf nttftnfw tf# 
nPr?1t ttfrai*! ^rttn ¥w 4t evr^* 
^ «ffi 4f«tpi tti?r«n ftfi 

titf n i 
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l^nrtroi ^t<rt Ctudmers t*! ^t« 


^wta 50 few' 

nfkw «, 

(Equipotemial) 
m cfw •itci I vr-fH^'ni v«lB« 
m CT«I1 (Electro- 

tphere) I tnfei ff« 4tl 

3 X lO* Wife I ^(tW ^t^9\ ^iqq«»T 
(Ionosphere) s^Pl—^1 ci|tf 

sitl€ few' 80 «:f 350 

ffwtftlti fe^' *rfi t^Rsi m '*fe 
>i«H6 ^ntm a* 

fe*nr fetR'w: ntisi^'ac*w 

fe*nr f^fei *111 ^qtfifirawi ^l^w 
41t5 « ¥<0 ^11 fwi— 

^ti^i'srni fens 

«rc*wtf« ntijscs fe«R'ts: U%Thw 
SilCf f« I 

f«Wf nR«^csi fet«1*fs 
^•Rl ^5lf^ IflltfeSI 
^(n?is ^*R|jffe¥ fs«s SSI fsi 
«ts| nfswffei^ «ffe<.S'atns ^ssifis* 
fs«S sfS V C%tfe SI »SS^ I'BCill oif 
s<ftfets «t«swws fens «ffewn nU 

fewls: StlJKlS CStS sff fS R '•n (Ohm), 
w »f^«sS'«w « ^liws m%j «iff s<- 
ftfets 4nww fno^-arsts scs— 

i -■ i ampere.(1) 

1C 

usts f«cns nfsffen stss^ws ssi 
^tw^ fswicncf «aff*i^ fesi' nfi'an 
s^flSferi sfnotrrs st|jfc«s csts nf«r ss 
r 'as? ^itfcn ftn cmf "Sf fesi' 


nti sisjini fesils; >sfiffef stt wts— 

E - i r Wtfe/ftfets.(2) 

si«st^ 1?^ w cm?'stsii ntfe— 

E-~~ wtfe/ftfefs.(3) 

K 

<asF ftfers fesi" n<f (Sf s<Pifets «n- 
wtsfl stsjiws csts (r) «as\ «a| f^is wns 
fssj^-*ifsstf<s5t (A)-«afe s’tss nts"nfsv 
nss Ptsfnfn^ n^«*i cncf nt'sii sts, sm— 

»--..(4) 

t 

3'«4s\!?cais ntslw ^s!ws nfsftsi 
wn fess'ts: ^ssjf«f sn fsifiirnsB^trs 
cnsi csc« ntts— 

£■ ™-:«tfe/Pi^ts.(5) 

•antis fetin nsi «ftsms cs, fesw 
^tsstnsts V « R-«as etc^jnfes nfsnti 
cntfetnlBsttis nntn SBi cnw ntisi wt^ 
nnsl 'g^tns nftnN stress f^iin- 
nfsntfs^i (A) str? si *Fcn, 5s^ m wtis 
^sws nfsfn«’nfcn fess'ts: ^svffef nn 
¥w St stc? I 

Is^ fsiai fffe ntssfnis fsi1« fein 
Bstsftnsts nni^fni fens isirf^f sots 
iyfsn nfss^s 4sf^« sesm ftii cnni 
sts cs, nftn « stft sstllt-s’^ts A 
^ssjfw s*i n^tin^i csfe <as^ esm sfeJ- 
f«sfets «c^ts stw •fe <anfe nsn fesi'ts: 

nn n^tin*fi ¥n ss 1 ens 
sf, «ts sjtnji 5s^ sps cncf nscn^ ntnsi 
sts I 

sm snen cs, n^tn '« stft 
art^H’fetS itwtniss CS*|St. fWtS «f1 
csS| ntcf SOT 4afe nnis fts stsjsis 
‘nsn’ '« ‘sfs» astsOTi n^nn ss wntffe 
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Wftl '• W ItR 

fhp«tn ttfft 

apmr « *WB* irlwn^^rt 

cf<ri irni wt« 

m cMt ‘apa’ wrftfj, 

5p^f«a unr 
fa cf^i wl 

‘W’ aitlCff «rt|^, «ltfWl fff 
’fw ftff'eiwi 

fi ¥fi ¥trw ftr^l <ft¥iH « ftfanr 
wtftwi nfi, fff ftfa'aw cf'til, ¥i*itf 
¥*¥1 ‘^ff' 

¥ff¥ fftf >r«tafi, ftvrawi 

*rtii ¥c*i 5f^ *m 

¥fftw ¥ ftfti ¥tftcaf »ifif 

fe«w1«: h^o'f^f fWf •»!¥¥ fi I 
arratf ^•titti « cia atcai ftfR'ac^i ‘spV 

wticff ^fffr ftftf, 

nfilftfi[¥i fi cf^ I 5f^ ftit 
¥*tit[i ¥ cnaatioi fefaV. hfjf¥¥ ac«w 
it«r cfft ftf I 

^ sifttp wri ^*1? cw 

*$^K Wtf: 
fro fwri^ 

Nf ^taftem JNilf: ^afif«¥ awf 
«f¥tta ftiawf aatfff artfwtii 
cfcf’attf ^¥wa ffif cfif 'ftif •wa 
¥at¥f arrt¥«f»i |¥«! cft¥ ^ncH ffw 
^iras ftt¥ t ail ¥tif-fft5Wi atv 
fWf ^ CfCf a^5 f ¥r«H fwc¥ ^uf¥¥ 

¥tci^ at ^ia.-ffatifi aHI ff i *n?t¥tf 
fw fftfi cim cf, <•! fwc¥i fUfti 
4¥ c>tWflta ci^t¥tf <rtf 3xl0*‘* 


% i v»«t^ wr«tn fm 
•tftfti «rtl 1500 airtfSititif ^fTCffan 
fi¥ti cf, wa!fa«s[. f5t»n nfswwi 
¥W fatpv^atcff «tf 300 

airfNftf I ^ ^u^-iratf ffl 

catn ¥11 fn, ¥ra ¥far frni fa^r^-uatrfi 
call nftfti 1800 aUtHfti I ¥l ¥flf« 
ftfi^-iratf ¥pr c’f^iati ^raf%¥l¥ 
ncil atf?r¥c*tf liww ¥f¥« af-faira* ¥ 
>ifar 'ffw ¥¥| nfiatcii 
fcf ftatf ¥f t; Ip ¥f ffcw fiail 
laala: ac»ii ff* 3 pi faff >fit¥f11 

cftHffe fafltli awj ^*fi 

^«1a: ^afrfif awi cf ajantf fca, ¥t 
ffCfl fffta ¥11 atii f¥f ¥tfii 
¥tfa, 111 ¥raft«itf fnili ^*11 ^1a: 
hf]f¥¥ araii fawtf ¥f¥¥ fi fii 
¥1 ¥tia f¥-¥ati ¥ti| ^\fkn ¥twtwi 
¥ci nail cna ¥icai i 

^11 ^S^fcfei ^ ^tf: 

1925 »IW Brookes-tH ifflt anpftci 
nf«ir rTtf?lr5 ai ¥ tm fain 

f^tf «rfi 44,0001 f fir ail ati, ¥¥i¥f 
tfif¥^ ^afj1%¥ar¥ »t¥*f¥¥i ¥¥f^l m 
FC¥, ¥n Cf C¥tf¥ f|C^ 

^ail7f¥¥ ¥l¥l ¥^fn fCaCftltflJ^titTft 
■r¥ I ¥f¥ at? fi:¥ ¥ii ati cf, ¥¥-¥¥ H 

¥¥t¥ 20 ffif, (Coulomb) ¥1- 
ftfmi ¥14 fi ¥ia iff an iti ci, ¥¥ 

f^l5 ¥1¥ CfH lti,¥Ci *fRa^ 

4fcl ¥i-fivrfi iiitf fci —go- 

¥<k 1800 ^itHitii Twta ¥11 cn¥ 
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1970) if •tfiff%^ 


ftcf cf. fwiw ff« 

▼cf <rti 1800 intNitw^ 

fcfI, rftf^ cf >!¥ii irtr? irtf- 

ft«ll Cftl ^tl, Cf^ *!¥•! 1|fR 

^*1 n I 


Ufn ffw f^^ftrw ▼c»i^ 

■RjWcf ^ 

^ni. w « fff ftc*! wtffW, 

c*il vt=i ^"ws ^ «tti* 

^9m ^ vf cftf fiw RfTvf<tcfi 
▼w cf fHi f« film Pi:iif^» fCf 
ar«, 'stc® c¥t*i f tf f c«j| • 


"n«il?i nt*!! fhr«, wt^tcrw cfr^ fc^ttfl'i fenwftfti 
•filfWtcw vfi Wf *if«««trt 

w, ffi 1^1 >»•(< f«js»cfi ’I'buN'• tfi iltf ft arc«r, 

c’Tftpr ftMftw c^tft fjfi »irfi« cfl ft*? flri 

^tftf« I fff c>Tf*f ti*?t *n I 

wtcf, wf ^rtcf ffi, ffi •rtii 

‘5hic^j ^t^?i ffin ff iit^ f ^*iJft? vtf I nfi^Ttf 

f 11 ft frtti ct fntcf *fff 3ii cfsr, cfl ftttcft «rfl 

ftfi I «tifl frtfctt f*111^, -uttHl frtutt f#tj ftfti ffitf 

tlct I cf c*ikt mtlitif, cn-t I'n nft«H ftt i 

ntlftnttw *rt1ftftwt. f »tt mm ftf nim i ^rtii 

ftsff ft? tgffii ?tl c?, «rf« nitft*fti ftttif? ^frt i cfl wft 
cwnl ftff *rllfI f Jifff ficfcf i ^n^Hcf ttftn nttftt 
mitift ?ii ftfi stf fl?i ?t?i Ptttfw fft«irfi cfftcf 

CfftW ttfipi ff Cftt ftCf ftcn tl I Cftill tlfflti 

fftf ?t?ttft ?f irfStI ?t?, ffJlf ft« ffittt CSC? ?W*I1 ftci 
4Tf«ki ftrw wfw ftftn ftftfiif tl?i ^ci, ft?fii fifrt nj? fi i 
fifit «rff ttfttf? frti< «w bic^ji ffff ftftit f?t» %m 
??f ffircf ntct fi; vittcf tjtffftf ffiittf ftfft? ftftil wjaft 
?hi ft? I f sfff 1 ftftcft ftcti, ffifi ff ftftifr ft ftf I 
ffi ffJCf ftftti fft< ^t?, flift fftf ftftifi ncf «r?tf fftf 

fcf 1 fttf cffif^ cf Piif cffff, ftfi cftftt ff ftf. ftfi 

^f?-f 1 ’i* 


f tstf f ffHsf 





’jPi^ht *ift<>ryfi »rk- 

snti •niJiti, 

ff«fc^ nt^t* cftU 

CftiS «ltC*ltf-^l *tf«fi[r^fil 
(Mett-gala*y), m ^ itltnw* »r^^tCl 
nt^ «rt*itrTi itiM, w, 

•fft'f to «t^i— 
n»il f^wt4\pra ^tflil 1 »<l <t«ii 
»5#8i^« ^f^itw ncv ^tki— 
ar^to wt« cafe RWI c’rtwt^fw «al 
»IW ftfl-wt^tf r^nit« *(?t«ff11 (Anti¬ 
matter) *ffilt», C^rt^JT (Anti¬ 
proton), ^n«^« (Anti'neutron) 

«apf ’Tnwl—c«i 
^Cf wt^ra i irrft«Frfl 

%^U *11 •t*rK-^wtc*i «fN>itc’ua 
IW1I vi'airt 
w erf^’Trtj vm» w ^ 

^ itfi lc»ifwiflwi ^ 

«ta*t c«ft^s? cfH T *tto « 

c<it)»s» *ifl<-«r«fr8«‘al «rnt*iT ii ¥ac*iii 
arf^rtcun atf^i •!?(<« 

cal ^tfl GoIdhaber-<ai 

*1? «a| nm ^(fvt ^ni 
ca<t^ « »niatcf 

bifi wn 'siihsi I »pi| 

awn utatiTi caatca 

»ia ^ ntaW nfK (Koinomatter) 
to *nii totiai •fwH-vm 


A »!a nfK ^ifif i 

’Ttoi •to'fi JT^atra 

•fifKf'ri ton to nto 
intarfi® aii ^rrai ¥»itn\-fc*ia ato 
‘anaffffento nreiu»tni to«aft 
•ato «ctaai 'sfan tof ¥wfa— 
catt^a 'e nfifitcaa >raatw ftn?[«at^cftcafjf 
naati--«a*R ff, fafela >rantn 
latwi «tlt m nft< 

bfl an ntca i ‘«aa^ bft vat *iia at 
anv «ff^twja atfvta •al ava fa*ri*t« 
*tatr^ vl vfai ^aava fa*r?tv *ffTt<i f^n- 
Dv W’f** (Anti-world) toa Cftov 
atvn ^ttwi totna a^ata tofcaa 
v»itcahc«i VI aal *tvata cata nitaat «itn 
ftf? aal atf, aw-wva tof attotl 
to*\v »tTrc< ^vll I vicaf gav a^— 

w *ta avna a<t^caai fararta-fama 

(Zeeman effect) apca fav» fi | W 
evta aaa?aa ffeaifst a<t^ fav vea 
awls fanatv *rft< faca »f?t aw vta 
aPM cav iRata to atfia, a^n can 
•rtca I vtaa «•! aM Iwvla v nWcaa 
caitta ata na-aa faaatvi^ i to 
aw it^ata facf vta ^a cw aiaat ato 
cav aratto vea cacan, an ainata evta 
%*rti cal j aff aaw-anma aaw^t aatfta 
If aa> ^ atatai v toltv avn a 

• atai latm ^a ft^&ata f¥tor» 

a>totvi—9 
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wtwtw cft»i cT<fro 

ntfuii 
wv^ ftif! 

w fCT ^ oif<n wnw fiff ¥ci 
ntft «n I «f« •rrttjwT »[fM^ cf nt^rtw 
n?K fro »w, c*T fwi c¥t^ ctI ■, 
cfvi ^iwwi ^ntfV^ 

ftniVi nft< ¥w% «iii I 

•rtw c^ftiF ¥it« 

•rtwi cnnfiii s^i—te't *rft<f 
C9\ F»-^fii^rar^ii ftr? 
ntrs fftm^i jjtFtii nft< ffti 

’fv I ^ ^1 ^ orc¥ f<«|R[^ fltwjii 

c^¥ or c^tfliirf5i>T CW1J 

nt^. ^5ti c«pjtf« ’irtF’6 Ft<rt« tri c^v9 
—fftwjii « ntfif^ w n^^trei 
JTfW^I fjf, W*! 

I c>i^w Cftsr iwliT JH—«i- 

cir¥ c^ f^*ri?i« n?t< ftci ’t'ri ««, 
n I wti cn -d «sr^t»^ 
^ Wfif—c*r^ <ir^«fir« c^ 
n, ^51 affrir^ w »iti i 
•Ftsf *Kt cn >f’i ^rPf« nt«ii dcf, 

«ti ftnfhs irin^5«f?pri 3^11 

¥w ft*ri^ <r»Tw. For 

FIF WFti F^l W Libby WtF 
FwfiwF, 1908 *rtcn mIorftFti cF^Ftfc 
•roF%, cftF FI fFni^® *fFtdF 
tfll r WWtF CFFF F^F ¥F1 FI 
€Ft8Fr« FF I w fFnihi wF«* 
FFf^ FWltCFl tw dCF I 
^I^RtcFjF nflr:«rt^« wnt^ jwTffi 

Ft^CT CfFtlF I ^FtFtlF W « fF^riV® 
VfF IJFtFpr Ftf OF FCF «tF ^tFtmi ^FFI 
Frt(%f wPf FfF FCF, cm cffcff i 


ni Ftf—«nw-w«rrw ffjf^ ftf 

FI, CFFtCF WTCl HtFF.Ft 'MH 

cFft^ « IwrtcFF F» wt jTNrjn 

Fon *rftOfl Ft!F, «W « f^F—f%F 

FfFFtF Ftlnr 'ItF Ff< frfII irtFtW 
WFOFf «ftOI CFFF FtFtlF iTfWjn 
(.Koino-pUsma) FtF^CF, C»F^ ^nit« 
WFl«FftFtftft titlFtl'i FtftF 
tfW.FI (Anti-plasma) I ^V9 ^ 

C4t^F 'a Ff^hFfl cm I «tFW FtFtM 

W»K « wnow FFJF^ FttF 

FtFtFi ttmjn FI irtw^FtF *r^Fn« 

fw FTsitF Frt fcf r oil «frtF ^«i ftc® 
Ptor fFnIl’i FrnoFF jptr# 
FVtFFH FTtFitF ffCTCFF, Alfvan '9 Klein 
4rF5 I 

F^tFiW'«3rtt»l1 

F"^ Fftspr^ FFt<. Ftc^ tCFfjF- 
catt^CFI FFt Ft¥l rFFCnF* nFt< FtCf FJ— 
ffF FfK FtfW 'Fftf Ffhfter 
St«f,F1 FCF I C¥tF FtF^lF *fFt< FW 
FF ^FltnFfvr ft?—C ftF C¥tF 
HFFtF 5000"—10,000* f«; CFftc<<» Fit*!- 
FtFtl FItFtF ¥FCF1 FftCH CF% ^IFFWI 

jrt< ’^tiPTFi Fti^li rr owi 

artFFtFF FCW Ftf W F|tfF 9 IWflCFF 
IFplFCFF FlfFFI FtOF I JffW.Ftf FtFTtFft 
FIFI W, FFF artlFF 'a F^lWriFfit 
FFtF FFtF f r^tf I 

fFlFlFn sWFaPW 'FtlFtlt fcfI, 
Fn< Ft FFF 4 FF'«*iii art^fFf aiw^i 
FC*FF CFI I apajfi FrtF 

Tjpf arwjfl, ftFF CFFttF FfMFtFI ^*1 

c^i itttnor FFTF^ iw ^FtrPta 



524 »Wlf t 

ff 1 vr«, W W w- ^ICsWdWefW C¥t^ 


CWf CHIW «lts|f f^—4¥ «tll 

4fif wfii «•! vrt’fi tftwjn, 
41 44W4C¥ 4H at4Cf, ftnillF 
irnt«i ff« ici«— 

^ l|R ^l^^ I 44tf fw 
vttt w:fC4 ctW «t4 

nfl^K 10“ • 41 10“• 4^44 *l4i 
^f44^| f444 a»\44 C’^taW 44 4t4t4 Wtin* 
44 4tir 4l4 I f#i ^<1 csWf Wit 
fltflU-Hf 4t41 "Stl 

4f4f4ft ftir f W I fltWjm 4I*I1 

4fl4t4 4411 g4^1 4^15 4^ 
4f4ft«f»! ntffH 5W I 4t 

•Ifiift C444 tCfi?f54 '4t4 C«r|twi C4«lt4 
\S^t^—4|t^t4 fin 4fVl ^ni'e rif 11^4— 
I;4^ lIVl I 4t4n 4 

tC4f}Wl we® 4ti!f4rifli flf« 

I 44tftC-r 4t®t Cl 44t4 CsWf C^W 
ftfW 'Stf 4«4 44 I f£4 4t 

?54^1 iflff 41141 fl^W ^ntfl 41W1 

4fH Wit »!«ii ^tm 

W14f»wr<rf'8 ftllt Htftci 41??1 41 fl4 
ftffl f4£4 lf?£I Itfitl 4«t14tt C4^ I 
4C4 C4t1 irt4\,41-’»1tt 4lt4tW Cl^lf 
Wlltl >T4tlfl4 41—fit 'Sttfl 
•Ittfllt 54W fWl C4t4tl£fW41 fnn 
•riffCl 544t4 4£4 44l8 4^aiCff ClC4 
Utl 44# 44raWC4 C4t4 fftftl 4t4t4« 
411 411 Wfftfti 4ff1[1 Citl 
41,4tl 4£4 44t4tl4 lt« ^14^1 Ut4 
411 #11J4 C4141 C1%, ICit ft 4t4t4n 
4141 ^1 C4t4%4(«rtl 10»* tWf|4 
Clt# ■ ifWI 4f44T4 411141 C4t 14t4t 5W 1 
<4t4 ffftftW 441414114 4fl4tni it 


^flt CnH *f1C1 4t, H5 4t 1{tCT ftw 
lH^tlllf 411 54t5W4 4tl 44 
ItS^I fl 4tf Cimi I 44 Ilfl44 C1C4 
11 itiincn C14H1 #4 44t f4i4 net I 

fintfti iitwjii 1 #iirtw5t 

414 CIU 414. 44£11 C4411 ft 4£t ? 

HI Il4, 4418 4414t11«1 4 114 4418 441 
ftnili niK fia nft« i iti iimi 44cii 
4Hfi£4 Hfci itmi iiwjii ill f4nJli 
44tn 5l4ftC4 414C1 ^4«l4 itl^l 
41 fin4*1ic«nt4 141; it 

4tll4l ifin^ll 111,414 44414i:?44 
iFlil 414 4t4 4t4 Il4l11 4t4 41 44 
mill f4-64t 411141 4 filial 111,41 ftH 
4tC1 I ftl ft4£1 ft 4C4 T C<rtt4 4 ftllll 
Cflrtt4 ftiwt CH lltH W4 l^llt 1 4t4 
4C4 4114144ft C44C44 4#, ItCWI iftlft 
4r*l1 1141-lfl, fltfllH 111 twii- 
4fttC4 I ltl,ltl ftll tc'.’jtl, *tflt44 
C4i iriii 1 it£4l4, umi 4fin4li 111,11 
ci4n4 iinii 4 finJii iirnti 
ft4414-fllll4^4l m 414 ft£4ll4 H- 
111,41 (Ambiplasma) I it tlltl,4lt IWl 
mill 111 4 ftH>» 14C14 ClfH I Cl, 
lltf 111411 ItCl 141^ 

Leidenfrost 4tl4 4414 lftl4 flll4tf 
44|8l4fH< ItftltCii 411411 mini 
llfiflCll ft44l8 Il4l1l Utl HI 44# 
It4ll1 lllll lllllClt 441 Cltl imi 
44# 114 itfUl ftd itCl 44 Ctitl n 
lt1[tj «m 100* CIS 41141111 #C4l^4t 
ftl# Itl lWftlftlll4tl#t4 4lC4l 
mil 44t itntu itmi CIU ltd. 
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^ W ’fW »flf| 

ftnrticn 1’^'oTtsii ftni I 4<rjf^ff¥cw 
2r *!tasfe5 ir<^- 
f^Cf*l1^» C?<f1 ’ftw *fCW 

nw ^tt«f I '•I 

iW^n i^n ^ 

<«fNr-'«ff¥ '¥tt*ltr¥S *lti| I 9HH: 

mi¥«i v^c® f^c® ^fnnf 
¥ttfi «»¥• fiK ^r? ntatils 
¥ftCT Cf¥l *rtl.®tfC«l >It¥ >TC¥l 

^itr^^rs 

fC*l1 <1 ^^811 f^w I »IC®. 

^c»r ¥♦18 m nt® 
¥ ¥¥ie^*irfl^t(^®c«« '¥ii ¥tfl I 

▼w ®tn a^ca *i¥i- 

fii® ¥i I ntfia few ®tnat«1 ^«at?l ^ttai 
t® al'»i¥a| w^ifa’fa feca at«a} 

¥at® ntia 1 100” cn; ^tnatita >itatf few' 
»«l atw (fl®l *it3 *11 ca, ta «tn 
n^tPi® an w^fa^fe ®t¥t®Tf? feca ata i 
aaa ajtnta afec® *itca »rtatai 
¥ fana\® srw.ata ca^tf i ®CTa fa«iaac»i 
faiwaa^-arcaa a va atataa « 
f^aat® aatc<a fa*iffec¥ f^afa® fata t 
4aa f^¥ %ataaffa® iM a^at® 

(r 

vatiftif afffefewatiati femfcaracal 
®aa >itatai ® fanat® ar®,ata fawtn »iha 
afttfi fafft® fta I want oiffe fnt®a- 
wi-®a ntataa ® ftnat® afw.afa «itfcaati 
•iffe atata wtfia ^«fa fia aa fa^a, ®ai 
faqjfet® aofetf ataia i - ftafca caai ati ca, 
fffa ®caa fa^f® aca roVa ®tcnt¥*aia i 

naa fewatarjata fafi ®itai af® i 
fe®irmjatc®l c®i f»ic«atl-®na aaf®fl 


aitcafe a»rt fcaca—fana^® cartfea ®c4tfea 
cat® cna na® fec*if5a-nf®|a ^®fa ®ii 
®tai ai fafefe^tai ca^a® c®c®a atat ai caw 
aatftcn ®f®ca nc®i f®® ca tw®|a- 
•if®|a cat® atii ®tcTa n^ *tta 10*»ffe: 
®tnatata na®®i ®® ®tnatitf c®ta 
ataala at ®r®^ai feciftf® aw ®tf it*l 
cat® ata ® «fntfi® aci nc® i ^aa few- 
atfjata atataa®fanA® atwj^ta artafa® 
fawtnwfa® nfwc® fei® «t®jNta awtatia 
®w 4C® aiaat® fa®<i ®ta i ®w ®il 
®ta a«"ataa ®tac® ntta al i 

fe«tff®jita 4^ ®tta aa 4®fe atata 
®a. aft® ®rtaai fatfawi-iatfaf® aanfaata^ 
ain®na at® ®at® ntfil i 

fe®ar®,ai ca atai ® fafejcata fe'.a, 
®i ifw la ca®ta-®at®a fftfttaa 
caatw an i atataa« faaal® ®nt®a 
a^atcaata nf^ia aat® aw 'ntattaa 
ca®ta-®ac®a atataj f^c» atai ®ta 
®tai, ^fel8 wra c®ta ata a«i n®ata ®ai 
ai 1 ’atata atai-af® aaata cata 4fe na 
ca®ta’®a® aaari ®faai caal i ®ca ntatai 
® fanat® ®nc«a aaia*^ 4^ fafa® ®a|8a 
ca®ta-®af atiaatatcai aai *f®w ®cal 
fanal® ®nt®a aataai <tar ntai 
®ca® ca®ta-a®® (Radio star) aai nt®ca> 
atai 4^ na ca®ta-®af «taaa® nt^ca 
sent® I fwat® ®®t®a itt®c?"f ca 
4a®a 4®fe ca®ta-a®® ai, ®1^'fe ai c® 
ant® ntca ? f^nat® ®nc®a nt®® 
’wtattaa ^®tai~natt<a 
®t®,atl af® 4fe ®nc®a 5tfa®t^ »Hf®ta 
cacawi c® wtw—aic®i wraft® 4a 
natata \cir nt®ii aln i 



m 


c«f ^ irw f?wn ¥^—fni^^pT 
f^it^ ulv wu*n orc-f 

<«fi ff?ir»R >nn\ ftfw ^fsr 
V%Cfl ¥fiHl wftns 

¥fiiw I >rf»i «r«rt9 
«rf« ff«ii 

'ttft« wf JiPfi •« 

^Tfkff «ff%ki. *ft sPwtir ^sr fltnr «t^i 


ffiC® 

c®Mi« «r*»tfn* «5t I ^ftw ^ 
«r»! fff nt^t*! cft^ 51^ fi ^ ftHl 
»rf*i «tcft ffhi 01^ 

»rc*r *itcii Etflt'e «itPnii ^ 

<ttf^i Iftfl Tcn crwfnn new 
nt« c*i^ wir W¥ Trtw 
*(fcti c»itc« *ft? ^tfkii w«i 



Uk ft;* 

5mfi ^ I tint? 5fii mi I 

«•rMH mwmfl mtcH itw mtPrrni ni m n^'si sr^tw 
ifhi fr«c^ I *ttfVitw) cfti iti*r 

TO fwnw itf irf oi^iT 4mt« imi i 

ifi 'Tici I ^ti tffii m mn» stf m ^ imw 

wrtl iftfti If f *fBVcf ffti car^i cmrfi sftmw flii 
TO i^cf fft fpimi motro mf %flfi itf >Ttf ^ ct 
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thw «<if^ ^•fhrtsf c4tfc*! 
ittwr TO €51 tfiNrw 41 ^^ 

rw f^*i¥«w cfrttfi w ft»rtc^ ?fi 
tntfii fftPH, w c»it¥ n*i tw 
iti ttiw.'# n\m m ¥flc'« •jtfn»ii 
wn ftm frt Pi« ^fSin 

flw n^iftrn^ ^wcf 

vif^ ^tf fti ^fim 


-U) 1^9-5tWf 

(2) wtcii wf <ftitiRh wik wm 
'^n^ (3) nftftltifi *pi*^cff TO 

JTW •Tt«W’^¥ wm fN 

«rtcf I 

^t«1 ^caf¥ WPlitTOI 
^tff, «t<tcfl wfti Httlf 

5tc^« S»f f C^ «!?tltlv 



2^^ 

su’d 5t«i 5t»it^ 1 


i(N sni *m ftwttsii -ff« 

«f»tN 0«tti nf wftTtf ^ 

«njy4frt ^tW fflw 

TOi 15^ 'erw ^tr*f8 

Urfl^ « ^ftf Tl 

>!^TOw ^n<tn«^tTO ihi 
ncf I ’^^ 1 - 

^ *ii^ ^rtw I '• ^tf 
TOWPi •rtfiF^ti «wt5f ftin 


cwf3rci S|tl 

aw aw^ W 

Wt5l«ffti¥. C»ll W aittlf tlflWWf I 
v^, ¥t^»n, %m « ftTO»[ irrt 
*rf *1 w'w wflftit I f¥f artJf, 

i?j:v itit, «m 11 ^, w citun 

n3Ft« Itl WWtfl ^ iWWRtf 

cni»f*i iraRtCTi TO cwr 
snr I fl^.TOi, c^t«» TO 4?f^TO TOtfi 


fkf l^tfl ntw ^51^1 ’JH- ft ladUn majqt ctrp, 

ntwi snr i »!f >1 ntnpt ^fwtr cnt^rWf itiw «rt^ \ 

ifw^ Tw titii wr«ra fwf n>n On cntntitw cwf^m 

ftftti TO¥«M ntfftl ntw I 4l«fn Common carp ntw ^ nfftf ftw*l 
wt^ni ntf ntcn nfifs^ i Ow ntnrar nt^m cnn aitni 0«t«» O ^ 
unit! wnt^fn't ftn antf rt ffF«n ^ci i tifn ^nnti wntii^fnt^ ftfintw f fiitw ‘ 
^ftcni ^iiw itPw ntnn ^fiin Mrs ffn^t^ti atfftti ^rcnfifln lO 
nni atlSn 8ni Prii Oc« nt« Oc«ci i ^ffnw Iftit ntm 

•tij^ pfifft nttc» nrcfli Ifnn ntit 'ftntcfs O ficnm 



3^\ fsi 

csii^ Btifj cntnta I 5 n cntvrt i 


aicncff f^i ntw. ffi artncn Ntai '■rn^tfl 
mpfi ntfi ^<f¥tw f®n w 

fniwcnn nt^c« <rc^ 5ftw 
n^rar Wwi nrlati ncna ^^n«fn ntf wttn 
n*i ncv I Ifnn nti wn 

Ow ijfninl t<t«1 nfiw ntn Ifncna 
fTH n^«tca ajtftn ruPfa^c^ 
■rfvftiO nfnii nrt <«n^ arnfnhifn 
flwt nOnn cw m ni i 

O, ¥t«>ni fW '• ¥tnrrtn ntiw 


On-Ot«t nn 

ata f«a itc? i ^ ntfti Oati 

nn nLffa^ic^ nmtf wni» liiwf atnmn 
ffi artnii OnrwfifSrtnftfi ftm 
Ot« 'Itnn ntn Cyprinus carpio-afttnft- 
«Fta O ntO cn\flatnrf i TUapia ntia 
^tfvfti «afarritintiif ff^taiti amtoi 
amaffftn ¥t nftii wrt <f«i wi 
waiffnn f^, w ntf! Ofi 
HrtftW cn^aw ‘fintf%’ ni tntw ¥« 




ilni ¥11 n I 

•fi^cntititi 1¥ W»!Hnf^lt£¥ 
HI i-itf •(<nft*i¥ il’tri ni 

••TfP HT^ ¥f»r^?hr f^tltl f®l ltC¥ 

nflh¥ UR c*rrfCT fnii f®i¥fiic¥ 

¥ 1:11 flfw fsCR HIT IV^- 
1¥ fill ¥¥¥t! lUft wfftl HR 


ltd HlHl It cHH H1^ To! 

^PlH iflH iMr I 

¥rti ¥¥ tH'Cf cnntitcff f^wttil 
*lt¥11 Itlt ¥Hffl C¥¥tf ¥¥ 

^¥ CHI Ulft^ ( Cl«ftt¥ IH II ) 

«f¥i|CH 4f3|lltll <3r ^tl¥f*lW H<Wll 
fentci 1^1 •tficiti *tftl¥ ¥fl 11 
•lfl«l¥ lt-ltli:¥ f¥l lt%C¥ ¥ UR ltlC¥ 
f»l ¥flC¥ t£¥ftf¥ ¥11 111 HI 



4sT^ flw 

|8£1 ¥f¥C¥J| fm Itltltl ClMt^ ¥11 l^C¥tl I 


¥n ¥1^ itc¥ itf^ lilt ^fr>n 
¥HPiI¥ fircntH (Spawn) Hit HI 
lltll ^Hll >lt^ H¥ (Yolk) 

¥tiii ftR fti •rft 1 tfNi Hf¥r¥ nrci 1 

iwtl (9tC¥ llm f^¥’ltf5|11 
ffellH CH^ WtCT (Spawn collecting 
or shooting net) Hi H? I f®lC*ttH 
<rtl 4*6 ft ft: llC¥ 6*2 ft ft: lilt ltC¥ 
«iH f%iRtitiitirrti Hftni f¥iintH 
Irtw HI H H R^l 1«J ftltm 

3 


ftftv fwc¥ ¥rtntC¥ (Hatchery) itftll 
ftirntH Htw 11*1 

¥tl ¥¥ fftl ^ttci CHltltm fhl 
nfeil itii liti iti ertifft^ erwH 
(Induced breeding)! lltTl •fftUF 
cntitHiti ftphtft irm«i 11 Iwiii 
¥ftl1 ^1-H1C¥ fR ltf^C¥ ¥ UR lflt¥ 
ftlftftis ¥fin ItH ¥11 III CHltV 
fentife >1"Ur¥t4¥l) ¥ftW *itfir¥ itMrt 
Cini H.^itCTl ¥f eKlt¥l)l 


123^ 


330 ■riifif wrwftww 

(?ftJ» <rtffr^ ^ I ’ff ^^ntiR ^ftrs ft i <•! w 

wf»tw ^9 

cntsfiJitaif f^*rt=ti *>^ii ’itcfi ♦ijpf^^rs ^n?v >itfl ¥ftw <jnrt- 

ffill tfCil <rcit«f^ Vi i ^*11 fill 'TtCf i 



5^^ fw 

Tl‘^J»n ^1f (Catla catla) 

a«t4rfit^ (Nursery tank), filtfi^ Itf 9fkw, '« ^- 

(Rearing tank) ^Jtf (Stocking ¥CTI^ ^11 W ^fstl f^»l 

tank) I f?11 ^tttCT« *rtl I 

(Fry) f* I ^tWV fW 



7^ ^tf (Labeo rohita) 

kj1Wf1ltl*rtaifhl (Fingcthng) CfWTil f^nCT1"¥ft« «t<tl Wf 

iff^ iitw tt»»trrmi ffn fit I ^iwr m fii 
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cf, c^i 

f*riritf ftw c¥cinr i(»t^r, 

••fn iFt ^^<19 nciFl 

ffi tftc'i ¥t^ •Its srttcntin f?c»i 
Ip cs% wtii ▼•! ntw sTi St I 
•tftSftSt >ISf 

^tf ft ^ftii cfii «T:sf sftints 

tlf^C'® ^fist stlts 5t9l >isssts 

w fi •rtf wtf stffsts 


fw 4ftCl s<.1i-5ts fici •«« i Vtl— 
(1) sjRm (Private Fish-farm- 

wg), (3) >tSStI SV«-?fS (Co¬ 

operative Fish*farming) '« (3) Ititl 
(State Fish-farming) I 
nsrf«c« cfts jftstff 

•rwr« • fNtsfs^ wtcss »it|twj sftif fp 
ffinii 'ffcf I ^^«t ww efts ^fs fiffts 

at^l ffiic'a stl SI, *t<ft eiftawts 



7s^ fSvl 

Stl (Cirihina mrigala) 


s sil, ff 1 ?css nw sill stilts SSI 
^sf stifs ?tsi sfiit stii w ^^’ah 
nftsfcss Kf isffss fents 
flittf, ststn ss«-s*tf sf nsfts fs 
nif 40 s^ w <tsi ^ts d)its 
’tis I ^ sjsftf ^ts <flfi5 ^fssi«! cs, 
^csisttn SCSI viJt»iftfVs sjtm fvas 
Iff, sti f ii%«fs fill >rt<s[cn sf 
fflsti ns nti'fcns wf (cfts entrfs 
Wff^ ftfti) ff ntf ifwf ffs IM CIS 
SI cnsistin stnts c?«si sts i sni stfni 
si^^slsf Bints ffsp sjtntrs n| 
smi sihf ntii cftn nfff slcnci i 


nfls ffstfss nfs nfT itHil ntfits si i 
ftsftss SCSI cfs cfs niftcsi nf|f 
estitestn itfsii silfpf nsrffn stcfi 
Bts ftie's Bti I ^titit uspiw ffntfti 
^sff ntss f flit nisHts n i 

nssti nif^cf nffn ss.’i-ftit m- 
ftcssnssti fsitcm nfiTBtnsts w«bp 
ffiii stTf I oil nssti nfsfn niftcii 
^«fstftsi f^nesn mill ficns ntfsts 
sin nttii fiFf sfcsf nsi cfsi Sts <s, 
nfsff 1 sf nemsi nssti nnfw nKmtn 
f f-»li ijfnit niftlt ^ffnttss sts fsn 
fftii sen nsi ffnifsi ften «fiit«i 
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UN'«123«f N-lOf nm 


ttw I 

^1 

itlH *fif«rs W5tt^i ftwtsj'i'sj's 
fkw m\m itnK ^J^ti 

aitl; ®^lt*t w ®«i ftt cn. 
c®R ftltf ^itvjn wf\m Vi ^1 
^9t9 iirsitf >Jt®- 


ftsrt* wrti ®fwt« w& 

ffw *if^ •if® l|pt 

«ifi *rtlw I 

*lfw HW £11% 15 W 1® W»!Hlfl 

IMJ 4tl 10 Vf 4®n Itm stl ®il If I 
®tftniw 4tcf ft®tf ftftf frttfii^rtf. 
cf«f^ ftcff 5tcf ftftcntfi ^®itf< ffiN 
ntfifi ff«w« fnwt*ftft^ ftwf cftf 
^ 01^ Iff fiftf 



8ji^ }5® 

Sif (Labco calbasu) 


Wf? fttf I tf ^t*! Cftf Cftf CfCf 

flfcff W f®Hf ^ ffl ®tf W 
¥11 fiini Cl, Itltf 4C5^ 

®n:i¥ <rti utiwrw ¥ ficii 
itili® ( c»r®f>i til nM fintci 

wwi Cfl I 

f^cim ifin iw 
n-lt®ti itfti ¥ ¥¥Hcii ic«ir 

Cl¥f¥ WN® ¥lflt?t iffH ifbtOb ci- 
' '•fit® iiHf •nffw ii^-immr^ 
¥fl11 mtl lllf® H fl¥¥ Hft’ 


ff¥tl ^tl¥ ¥tci,ltlt llt¥ iftl Ilf 
C¥t^ Cftif l¥ic*ril1 lllitf ft, ffl ¥tl1 
flc¥ 1^4Cf ¥f C¥firit¥¥ Itlltl ¥« 
*rt¥f1 ItfUf 1963 aftWi ¥® ¥fl*iwi 
ftn^ ciit iTi Cl, m^icin wrti 
Clt^ 51 ¥¥ n ltC¥flllt% Itf nl¥H 
(5|ilri I ¥tffi iw 4tti ¥(¥ 4tf^ fin 
¥llltl^ ¥11 4tl 18 ¥¥ H 4tl ItVll 
CfW 1¥ ¥¥tlCl •^*11 4tf 24*5 ¥¥ ll 
Itll ¥| ltf‘ltl¥tf Itfffti fJUtl *rft« 
111 f¥ wrfimii %tii it\«rti wN* 
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1970 ] *itaw 

4tf 370 *pf, ^t?li Jjcnj On *»i!:an 

303 iw *rtw I «imfls On fftn 

«itfw O wf fHtfl I crn m 

H^'^ ’ffirn ^tf 166 *!r6 '«fl «f«it*ti *ifiw '•l^ff 

O cfti «««tsi'« *ff^i «itci, oT«f*ic¥ wfiW 

¥ttn CWll ¥rt «tl 115 •!¥ I iff ^fnw ft^*n 

<0 '¥¥t^ ?5 f ffln crw h * On •ttci i 



;nfiw 

c¥t¥ cit%i ^»•»(<jlt*l? ¥ inuffw 

>w<itf ¥if O <l6-<it^ «f*i3ife (>iif¥ cf<i ) 

^i^nti ¥11 I ¥f^fi¥ ^nti ’ftif ¥n--4t 

lO¥ UlttmtCll W ft¥ ¥¥1 ¥t¥ ¥C1 I n Htf ¥:•! 

^^fw Cl iicii «riftn6ti ¥11 fi¥, ^gt i^tittO ¥?i 

lU^ I «« ¥C«1 «rei¥ Cft^l l?tll 1¥1 ¥11 IWl I 






aOti rt, 19701 fiwt« 

c^Pwrf¥ c¥tv wri— 

fet? fefi— I nw* ntcfi «*iti 
lifts thtf -’ 

— >i^ff| wfgi^rti incn»i’*‘ ^tst'®- 
<r6t«— I *fc«^ cfefJwrtiff 

•nl^ tw cn*i I 

cs^ ¥»« Hew 
■rw«i »>tHt¥ »i«?N fM ^•ic's nnwi 
sii I fft*s[ 

•itH H c®® I cfeMtcfi 
mH 511, *iw nf^c^T^c'p w i^ii 
fi^fifii c*il ®ifi ^itfsw 

•i<®it»iti wt? 'eii ^ 51W*! ■m— 

fititw '• iititt itJjfBoi cwcif 

VM cnci I ®twtwi '« 
in ^itt w 

'e'srtCTi iFf®«i»i*rT ill 
listen itiw^ ciii ill d\jicf, ®tc® 
iftii iti, cw <1^ «Wfi |fifi"n fiiwi 
wnji nwH itwtiii ww if I 

55j:¥ 4 »!wi «<il f^ii 
ci*ii m\n i^w ill fPlwi"ii 
^itl ^1^1 ft¥ i^itwi 

witw wtn, it^cw it®, fi« ®srf|cf« \ 
iw itfi li^ti ilfinif ^fiitci, 
cifi^iiiti ci^ 

ffWl Wi1 il, 1967 ittil lit f®tiii I 
%®i i¥tw ®iwi iHt n^i ^»ti iti 
®isr nn w^^ ciit^ <tf (%i w 


iiii ¥ti ttic® •rtitil i^ ntitili ®w 

%lt nil wwtiii 

(fN 5ru) I ®tt ii, 

^ftw ^fi—iMtll, cwtitti ® 

llftfl Ciitl ¥1 WWW ftwtil6 ittWl 
ititftf itliltil i'itfw fCl iwtitl 
’itwtt iCWf Cltl 5|iit?t ’WWl 

fsji lt» «rt®ci I ic®i i^ijt «tti ?-i’*4i 
wtitf tfi <11^ itn®* iwt® ¥1 ii—«tti 
^t^tt ft¥tcil i¥l ^tf ^l“¥f¥l 
ifilti ¥1 fetiticiNT sji I cii®t- 

itC¥l ¥tCf ¥15»tl ^i* ¥tflt®-f5iiti 

it¥ff !?tcii f^l8 fiiti cwr I 

^v^ ¥i5ri-^ti ¥ HiiCf cit ii|®¥tci 

it ^519 ¥^i iW ¥Ciri|il f¥f ttlll 

tnm ^cil tt¥in, f-ii¥ci 9li ii^ 
¥C^Ji Tli8 tit i^'HW I ffiwc^l it 
®t¥i «t *1*^ iwtitcH ticit iftit® 
Itci fi, ¥tti ifttici tWtr^WWl fN- 

¥tCil flittil f®t®l ' iWli ¥C1C1, 
?tf¥rtC®Tl Itifft «l¥iC¥ w®wtfw 

Iti Iti ¥11 n«i, viitfi w ci ii I 
tt tfHti i*ttii cfil iti, wtirw tew 
¥15»t tfl¥"it flll il I il ittii ¥tlt«l 
itIBt® fftfc"ii iwnfi c-itii cnci i 1897 
itCil 1^ fi «w tw*^l wt 
itii t®i *5(5 wtim irtiti itwj i fHi^ 
iicii itiitii «tti cf^ iw iHtti 


•miti fitf^w i^lil 
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1970 3 

^ <mi ffwfw w«tT «iti- cvjfs^itpn cvm^ « w fftfi-m 

^ fcifw I 4n« c’lw I 

<•1 •» n, ffirffif at^ *rr? irt4fl«.ftn «wfti it%i 
ftitiw ^ I 1934 jfiww 15| irtfiti^. *if5r« fti ^wi i fwt nwn ftiti 
c4»n «rtf I wf c«r»i I ««i *if ni •*wc«t 

inU'R '• C^fOTI fCTRIR Rltwilf, ^ft^tl 

f¥^ c#cn I »fl| C41t^ VM Wwi I 1950 ^»!1 15| «Hftt 

'e ifWf tvitfl fi I oiw «tw f 

ftitfe fRill ^ fw ftm ‘if 



li^ ftii 


c>il >[4 ▼i^'j cfcf fenjF-ifnf»j iiti w>tvn nftif fwii cn 

WWl ifWWfef ttfftffllCfWI «J Wtftf ifftn ft! 

fi fll« Wtf «rtl iTHI itfti itfl fftil ¥tc*n 1964 miff 15 | 

^ffftmf fftf ‘irttf «tri ftiti i tow- ffftfti n ffmwi ffi ^cmfi 

Cfl ftlH, fftftlN ftis fl* fNlff f^pfff toll flf ftn I tofwiff ftflt. fl 
’i^ftf fifftf.i n ffiil ffr tol fnf 

ftftiff fl fitff fftfimi *ff fff fIf 1. fif fftwi fw fiiiif 1 ffIt 4fj( 
CWFff ftol fll 1935 mwf 31W fffti if Ntlf *rto fTfll 
cfi to ftiil ffftiw 1? to fUf ?i nn ffffqri f| 
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(23-f^,m0fWW 




CW«tl ^ ^ 

••i:»ICTEI fff >iwt« ^IIWI w w 

CTWTl C«tlH Cf t’f C^l— 

«tTOt «ftvf«*F ¥t^- 

ftfi*™ r 

(384-322 t: <^:) 
vinsi. «*irfn »rf^i *rjt>T 

ijifli 4*tc5 

▼CT f f*^CTI ^ ^CW I 

w«!«r, c^fst 

¥twi cwnr^F,'i<fi«^ff»iir 
'•ti ¥•»!«», "?ll VI 'ff^vc*»t« I f 

»rt<Rti 

tftsTl'S C*fmf «fff«ll ^cw'f 
iwf cnHif 

’I'M w cf5i «si «rMfrt 

c^tn I c’l nw 
^aitl »tf^-«rff« ^I’rc^ »it?w 

fncf, 'Stwj mvr sutr*!, 

1^, '4^^ 'fi’lftfl ^tH f^r^'StM 

^Cf 414^11 

^ i ^’ft—(i)^li- 

(2) ^tcit«rnfirsffi?'® (3) ft*ii- 

I 

(i) ¥t4‘i; *rfft^ w»i 

in\*jt4’iti «FW ^ v^ •rtn I 

••Ml '•’TJ MCf •ftsn •tl, 1911 aftw 

I'lhtcsni nrt\i fen'sjfi •W‘c»i 

30»000 CftH U '•WWf n\ (Land 

•Wf)’f4l^CW PICT '•CTf|»ll to^w- 
CTi^» «•! ftitfe •n sirtMt ’rwl •il 
fCTfVII •(?« <Wlt« 

••flCT ttl ifAwWI CTTf vnivf, 


PK 5 I ▼t»ll •ftff’ft Wtlftf ’I#* 

’iCTi in ftft^fti VI wCTn iff 

¥CTI fff fJl iftCT, m HtCT? 

••I •$«! iTflf ^vn ^1 ••Itffi 
•CTI ftlCT 5|ftCTCT4 »fCT 1|^- 

ww« Ml vf 

•itCTi 'Brtw * 5 < iii;if-wwf 

jfirtCTi CT Ml w, '81 fi»n 

•ifVCT8 m 

«rt8^ 181 nr? i 

(2) •JtCTif’lfii?^^ ▼tlf—^nrtf8¥ 
'snr CTif wtm nti. nvr ftt*?tfl 
n nfn« nm ^«.f5ptt f^t» ^rn 

*?jl ^r's ntCTi cnrf nfn« nt^i 

nm CTfiiri «(tn^t8 «r6<i nfvr® 

'ntriuPffi* nf'iifCT ^C8 fir'i 

ntc?, cni «f5'3 n^nr4 ^nsr <gf*ifr"n8 
Ml fi I 1888 ntrn8 aFt^tr'stiti 
PreMfiri « nfn^ nt'si f^<4CT8 
nr? nr? ?l ^riftni ••fl 

^?r« itntpra ^'fAnlCT ?tcwf^fi8 nftn 
nt^trarn f5i<® nr? nr? ^fn^n 

?5!?? i(rif?n I 

(3) f%ntgir«?rn® ?t8*l-"?t«(fn? f- 

ffat^^CTi n®t«ntCT •win 

Ptntgif?r?l ^fn?r*n8 ^n ?tii •rn nm 
?ii?ii I906ntrni ntn»tn^?i 

?*n « ntn «rftf?jtn f*intfif^ (Fault) 
?r4ftCT nnr? ?'rt4?tn iwnn ?ct nw7^ 
n? ?|5. «•?. ftin nnr? 

4?ji ^CTitfSr? ?r?i ^nMnm fin i ••I 

f^f^tn? •rf?nt? ?t^(E!ast|!c Rebo¬ 
und Theory) ntftCTlI '• 

f^p(%t nr4T' Wftrr nn ftw?f 

?CTn 1 intfw f^intp? ?r?i i*ntin 



nWfttrt w* ^ •ifT# itt¥i wm <«(%« wtM nfi 

fmttnil ttfT* 4flR •rttcf c^hsiu «tf ff^* 

c*fki ^ti, w PwtwilSi ni'F ^ » 

« 1^ wti ^tfi w ti *01 <1 f^stw fff^w 

fi!^H¥^ jfNi «if5RF^ ¥iwt fi«»tw« ^11 ^Pr« ^wi i 

^rtw[fi ^pf% ^rl (ffei 2--¥, n) I ^tiftn tn mm f^ cw, 

^Pl ff, Cf C^ i^FTi w 

*n"ni «:▼ wr'itTi fn fwici i c<rtf w« cw^ vwt*ritcn «•! 
<•1 f^tpfw ¥w #tnr« ¥tcf fRf-n? «twf« f^wi i^w c*r5¥ 
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i - 

2s»‘v fsi ( ¥ ) 


w '•V n '?Pjfr"*ii i 

Pr«»ti pf¥-^f¥ «¥ 1 IWJ 

€tf¥ «if¥«i wrf^fj w 

nnsn 1897 nn:«n ^t»itc^i ?f^- 

fr*n Pwlgifei Tw 

«rtf 35 sf^ c^ f^rnfw i cnvi 
fftf¥t«T¥ ¥¥ ffI ^11 
f^i«w«CT« irtini, f^Jfrr«i fc«il 
f ftf r*li I 

<r» lP[¥r^« ^r«* 

ftn *t<twtwi ¥W ^tc^, «rn 

iitw^ ¥i ^w4irtw fl-ntf 

nftw, 11 4ntf iftirwf 

ftlPr ¥ Cll¥ Cltltl ¥8 Clfe ¥CT 1 

t^niw^hr nfti4i!» it« nftfi rt^ 

Clt¥ ^ ¥ll (^t»lf « 


¥lltm «I¥C*W *^5 
«rcit¥i I 

1962 itCT Hftftcif ¥111 
Itl ¥f¥ fit! ^ cllf^ ¥1111 ¥1511 
f l-*tl ¥«1|« ft¥ 1TC¥ I f%f ntW 
m ini» ¥•! ¥twi ifk c*fw 

'gf-'Kll "^ajll ¥ ¥Wtl fRi W ¥11 
¥¥'!¥ ¥lltl¥« ¥»iR5ii*\'¥wri ¥!Mh. 
C¥C1 f6f¥¥ «f ¥C¥11 

¥m C¥¥ Ctt¥| nt- 

itilii i¥fii 40 ¥tir ¥«frf 

¥11 fl I ¥1 *ri ^¥^CH ¥t« ¥51¥ttn 

¥ti nt¥ .<¥afht ¥1 « fl’pi *fw¥n 
¥¥C11 ^111 ¥| well ¥RR¥» ¥ftl- 
fl¥tl cit¥tl VT\m 1¥ ¥lltl¥l ¥il- 
itcn ifcn ¥*^i» ¥ll' lOfi f¥i 
cm ¥ni ci^, 151 ¥CfC¥i iwf 
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^Cf ffW 

ftnri 

ffi ftsitcf srat^ ¥11 

1967 artwi 13| c^c^l ¥fltini cfcn 
^h^ti cit itPrffei ?cii n?i ^tc¥« 
|fi¥r^ citincn»ii ¥*^-.'¥can 

<r^li¥i ir»ri 6 cw lo ffi*ii- 

i¥ \ 'gfif¥i«i ffiti’rrii 

It?^ fWt 1W1, Cl«t f¥f 
lt»!l I "*151 flt-ll- 

C1W1 ff^^l fll^li ll»l¥ ffl 1«1W— 

cni, 41 ni ¥fiiii:¥ cwtiti*ii c¥ti 

cili ^15 ¥tinif«=T 

it«r€ ¥toi 11—11^ fknn 

’ll fiiji fir^it-i ¥n ¥iit=i»fi 

¥ irtiintr-ii «i¥n«f>i 

c+cn •rft’ft i*n iricii 

¥iit« 4l tff 11:11 CIII 

nffli'li C?11 iti fi I ¥^9 ^- 
¥*»iwi *rci ^fii «ccii- 

¥t^*ii«?!!, ^irrfi 

'CfH mi ffl ¥t«6C^« f^ll, ¥1111 If 

i¥:n cfti fitffi nfii^i citci ncf 

I' i5r« ¥t:i ^tci irW^ 

•ttii irfi 1:1 csLw *rcf:f 4iu¥i»wt¥ 
fin ^fwi ¥t:f ci:¥ ?f¥cn ¥f<i 
^^¥1 *1^ t¥l-l1W 4>rtffl¥ itlSl 
^ni «ftl ’ftl f<F:*ltflfetl »W ¥Cl¥l6¥t^¥ 
Cfli Cftl 41^ If! 4»ltltl «fqi*r¥f»ll 
¥tnit3ii iff cnriri 1 

¥111 fflicm ¥lltfT *f<tC«lT511 ¥01 
fiwtl^ll ICTCfl, 4^ ff^¥tm %*n¥W 
¥111 ^1 ort¥ 5 fiwtfl^tl 1 f¥f 
irm¥ f¥ ftwtlh 1C¥.' ¥111 ffil¥t«tl 
Inifir ^11 ^twi ^ I 


¥111 ffl¥r»!l ^l¥li ¥ 

c¥nn »i^ti¥j fi<ci RwtjJiwi ¥Wf m 
1«C¥1 moil >!t<tl1¥tw 'lt¥¥tl *t^ 
Itn fll^tt dW 6’5 ciw 7‘5 411 ¥^* 
C¥WI 1^1¥1 16 f¥5 ft: C¥l¥ 30 ft* 
ft: *rtf icimnoFnEi ¥irtnf 
5(111 111 niirfi. 4 I f¥^i nftm 
7*5 411 nil *ft¥ l-^CH ftfft 
c¥wi if»^i¥ti|lft¥inrii¥011 

f¥i ffi¥t-ni cwm *w 
¥l-¥ftl *111111 Cl^ 11 H—4| ¥tlOl 

¥r:i¥ f*ftwti\i in, ¥iii fft¥nn 
C¥lf4’r¥ttll ftf ¥l¥*1l C¥¥ 1C^« 
4^ 'ffl¥"1 Cl Utl *f<¥ ftf¥ ftlftl, 
¥ti ¥111 ftiiti fti{5 fill cimn 
mcf I «rii¥t, Lg ¥i¥ '5i:¥i ^*r:n 
¥1 (Sial) fttl llfl *1l¥ Fll Cini 
ftitn:, iTiitn *fi*Mi 

^18 ¥"11—411181 C¥» ¥l^:i Itfll 
fl«¥ 4lt¥tl ¥l'¥ft 414 forci 41^ 
ft^ll8« C¥W l^Cl l«ltl 1¥ ?1 •111 
¥-*ll 45|1 imftll Cipftl 

m9 4 I fri¥:"*1fl ¥t 15-20 ft: ft: 

(1C¥ 25-30 ft: ft; l<5ll¥l ♦(<¥ «rntft¥ 
ftl I 

f¥"ifi:[ori nitlfi cic¥ i»n iw— 
¥"»IC11 ¥tll ft<CH ¥0r ¥C1¥ 
¥lft 4lC11¥¥tltl¥¥¥nil ¥11 ¥1^ 
1(1 ¥¥»!:¥ iftiT-^ft¥"i cicf IfUn 
lOl f ft¥r¥l ¥&¥ ¥tM ftll ¥11 4111- 
¥11 ftftrt fllfftlCf 1 l¥ltftft ¥^t¥Or 

4| 1¥1— 

(1) IfClIWfltlttl l^lftl ¥!:•» 4W 
ftcl ftft4¥:«l ¥»*ll 1 



cnrw-wiltfB, 1970 3 t 5^ 


<2) w«itfrt ctii¥ centwi TO trtwi 
ptnt^tni »i3wn ^*rw 
’rtH ?ft 3r»tc# TOlf«¥ «TO 
«iv*hiwfw 1 
(3) ft»itgrf«i ?cf|r 
TOfi^Wt nfi*[tW *|f%s9 

CTOl »r«3l«1 CTO TOC^« 
c¥t^ ^ ifw* pf«?r 
^ <«« cwtwctcn 
W «l Cft*! *t?IC**1 

^?[sr c¥t^ ¥t^»! 5j?r^f 
TO ^ ^CTOI •fpw ><ft«tcSl 

SITO «TCSIC¥ 


TOt«f TO?, ?r?« TOf Ijltfff 

^ • 

(4) irPi'i f^?r« 

^^^.\ nfJi^c? TO f ■*r*i.i ft^- 

1tC«Jfl ^TO »lt^- 

(Deccan trap) nf%? CICf ^t? 

icm ??i f&fi ?ii ?wari 

41 ?»i<c? fic"ti cTO cwtitwi 

•tteil iti fi I 

itC^t?, VHl Cl ¥tiwl ic^t 

It cii, itPpirc^ji it?'iffi Cl ic«i 
fill, «ll<9 11, 4 f 11 1S51 ici ^w- 

ICltl I 


*if iriilc? Iwfimici cifiilfl If cut ^tc?} 

fff ^titi §iti §irii iic^ fi ^fti 11 ffill ni-iicf cwTO 
«tvit ffici cfti 11 *rrli If, 4111 itiiji 4^ ^cTO tffiti'®: 

WltlCll flfll C1C4 f fil 1 «tltin fTtllltl-Cltl Itm '!tl»f ; 
fll 4111 TOl 111 nflllltll flfCTO41Cl fl llTOlllfICl 
Itll itlll Clll 4tClf611 ifll Cll Cl< 5:1 iflltCll Cl, TO« 

4fj8 f^-iiti icii itiici «ff^ *11 «itn ifiitciih. 

ifi (^titcii 4tf^f 1 ) 4 I ciii itm 1 I 1 I 1 fifitfti 
«tll ltd flCl^H 4111 IClJfl 4tflci 4tTO 4tPll1 Ittll TOI 
ftfici itir ill 41^ 4itc5ri flit «ri3irj i<3i 4111 ifi^ 1 

«tltl ^IWtfll 411 41 t-l ITO til l(itt*lt toI lltl Cl, 
4tltl Itll ffl 4tflfr« 14lflfTOtl 4f8krTOfftltCl. 4tfll4rc4 
ltf4tltl 4ftll4 itHM 41C «Tltl 4l|lt<f *1 i 341 4C1C1 ltlt«l- 
ITO 4lfl« itltfll I ff4 4tlTl 4ft4 4WCH 4l3c4t- 

ficni flit ’itfi iifii 4fiki ifv ff«c4 ni< n itt 1 4ritcii 
ICl^ fllfwtTO flClCll 11 Cfflt4 Iltd Cftl 1C4J1 IflT 

1114 4ftl iffftl itll ITCH I ltf«ll ClCl 4tfiff, 11411 4tlll 
f«lfl4 111 llflU *|f«lffCH flft itllffl 41? 

4wti 4tfni Cl i?tii« *ifiw 4tiititi iwj 11 lin 

4fi?4 41TJri itcil, til 1 *H 1 111 J** 


4ffil 411^154 





*r?i f?w •Tf «ttf 

4iv fiiftf 3(11 n^r ircf ^tii 
^tH C^1 C3F1- 

hr* ^iVr f^i 

TW ?c«ii nf^Tfi w« 

if?c« nn 5CTWI 5«iri wre n^r 

¥1* w I 

>IMC^ ?f«Wf 

<w %kin c<r«r»t3r ^l^*n «t3(i « 

uttfWTi 6^ti 'i^t^f^tilir >(w 

*itft^j-iwti ^rrfc^Ni cftH ^tTT4t¥ 

’Tt’iPT cmTO» >it«rtii 

^n»rt 3|i "fIN c^ci ^'s ?t 
fHirwi «rwi CT*iti '®t'e *ft^ 1^ I ¥tii, 
ft«t^-cwt?i ^tti 
w f ^ «titi I 
3ir<» Wtfrt ¥^1 W¥ ^1 C^. ¥¥¥ 
C¥ttl >l¥¥ f¥| ¥111 ^tci I ¥¥115ltt« 
flWt¥-C«\l¥CTl ^fl¥t^¥^ t¥W¥ 
¥1-6^8J fiwnr¥ «rtw 
1t¥¥tf ^*11111^ ¥C1 nftW1¥ ¥«C¥ <ttC1¥ 
t5f^f^«tt3H 'intl¥ Itn 1 t 6 ltt¥ ntCT¥ 
fir ^n¥l ¥lin *fl¥l 
VII ¥ff, ^f¥lt1 C¥?li OIW CWT>m. 
C¥l^ *ft¥Wft¥<?t’(1820) ¥tt¥C¥ ¥ff ¥ 
■itJhiftiiti f^n¥ 0^ !¥cifiw¥ vw 
%Tinjl ¥r¥t¥l ¥Wjt*l¥ ¥¥ Uff ftW- 
ftW T¥%t^¥tl ¥tl* (1834) ¥t¥¥ 
c¥ mtw ftwt^ir, ¥t?rt «if% 
« »(i¥ ¥ttfi c¥t3«i^ itw ¥tn 


¥11 fk \ CFCT ¥tnE<^- 

it¥tl«r ¥^m fetioEcjfnmwI 

¥^1tC¥ ItIWtfW m ¥ illtftl C¥C« 
¥11 ftm ¥tf «riCTtv 1^1)1 ¥11 
^C¥ ltd I C¥¥ ¥1, ^nitl *ff¥t¥T 

flWtCTI «r*r1tf ¥ 11 lt¥ C¥t¥ iwt 

^1¥i>isnil 1823l|itt¥1ClWJflt¥l¥* 
<9 C¥¥tC91 ¥tVitt4'l ¥ttn cm 
¥¥ f6^C¥ 9t¥Wtl¥ ¥¥0111 
¥C¥cn *tt¥t¥j fiwi¥-5^ti «ritoii ¥W I 
¥tll¥1 f¥C¥¥ I^Rl ¥11¥|8 flwtiill W¥1 
¥ri¥l •1¥¥fl 1W1 I^WFI ¥ IfWtl 
9fS¥ fOft»l—C¥ltr¥fi¥l H ICltl 
^9^ ¥¥{9 ¥Tlfif¥ I 

^fiffl¥ f¥¥j9 5ftt iHitl Itl11t¥11 
111 ¥11 «¥¥ fV, ItintlCTI t?ll¥l¥t9 
¥t»l¥¥t1 FCtfllUtf ¥t¥ Cir¥ ¥11 9D 
¥¥1 ¥tC1 «¥tfl¥ ‘¥ft¥t ItWI ltlCTtl¥ 
*1119 ¥\l¥*fil¥’* «t11 ¥^¥*C1 (1287) 
*fl¥ <$m, >rtC# ¥¥| ¥11 1Wt¥¥l 
¥¥¥¥, mWlfWf ¥| (llftfl* 

C¥l¥l9| ¥llllClflf¥, C¥«1S[ ¥rfl ¥tl1 
¥"1l# ¥l¥ C¥l¥ ¥¥¥I ¥*l1* %11l C¥t I 
¥t¥ ¥|f| ¥?r 1¥1 111 Cl, fttWtlCI* 
f9Wl¥¥rf •fi| C¥l¥l6t ^11 ¥13r1lf*¥ .¥¥- 
mew ^nnciiu cfiimnwtw.ww^t 

C¥¥ ¥1, miw ¥l¥ ¥fw Cl ttH WWlW 
Rwnwcf i iw 11 Will WWW it¥i¥i, 

¥1 <wi <cw ni¥« <¥¥ Cl fwi fiemS. 
¥jilm w w^wiitwtii infwiw cfcv 
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fiwtcirtwi ^iwti cn^i wti 
f^mir fi^ ^im t^wt^iwf (i82i) 
fWf*iI W nlT«-Rfl¥ «*!W«1»ICf «•!¥- 
=^tiil «rffM icar fcm ^rttcfi i 
f^f ftftci ftctl f«W 'ilt# ^1 
W^^tcw *35^1 ^tw ftwtsr- 
>ftftw »i«rt fi « ffiR, 

m fi ^mp§ « 'iwtiil 

^ic^i ^1 ^*1 f^«l^*itfw 

^•11 rtH fWI 5»1l f^WtSff^^i 

•ltil1Ji¥ ^ 1W1 

¥«! ndnli »t^f fi I 
f^«t=i-ft^if ^t\»n >itf^7i 

•ittCT «W ^«Vi flWSf V«l 

MUtM ffw »l^W5^CTr^T 

«w <r<m f«i<ic»R I 'it? 

«rtt*i •t’irt «i>rtf¥11 >iiew 
¥ w ¥Wi 

fww >ft«iTw •rti¥-~¥^!i ff, 

ffCiti-ffcitJtit* ^ ^1 
mm frc« *fnf, c»iffc¥ 

W C«WI W >TC¥f Ofl a, 

^m%\ oil ^jrttcf 

^tC¥ ¥w!i¥ I 

fkU *rfiftf («W¥ 4fH— 
1842) 4»VI nftftif fiw^l 
¥tiW 4l 4ftfn¥ 

W ♦til 1W1 4W 4W ft I 
%tf^l 44¥«f»II 4¥Hitf¥« 

¥ ^¥t4¥ n^twn I ifsn 
fif '•ri ^ cfWt-^ftwfCT 
•ftivcff ¥fW¥ iV9t 4 

fi#ii ^ I 

4tlMlf^¥¥tW twtw iwrfJlf 


w 4f tl*w 4m cm 

c»r»it f^f t5 w ft«i 
*ffit*i 4KW vifti fwr^-f^n mM 
irti c¥t*T nM ¥ti c^t¥ ntw fit t 
<1 4M ¥tnwf fl^f ft^ ¥iw *tt» 
¥?C4tf44^ ¥tf f wi^ 

ir¥ 1 4tm W (1843-1855) 4*Wf«l1l 

nf^fflN 5r»ttf4i fntiw4 
f4^1¥ 44¥ Pnf4¥¥tC4 ««(¥ «rfH 

¥w 4n»n ¥t4i « mftwii wti>rt4^ 

¥WflCW I 

^4-f44l¥ 4fc*ltf4tf 
»Kf ’»^C4tf4^f f41ltsi-4Wftl C¥tw 
5i»i sii—cf^ m, 'Sr *(4 ♦w-n^ffti 
fti«4tc»lt54tfl 4fr¥n’ll fiw 
4tl 41 in t4«lt4-44t4 I ¥tf 1^ 

¥t4l ft*l f l%4 I 

•Wl ff^¥l ?« ¥C1 •l^hf ftwW- 
4441 flS4t4 ^41 4Hf|4 I 4tf 

f4¥t44C4 4t4 4(541 4Hfi|4, ¥tl| 4fl4f% 
C441 Cif*! <®^C4tf44‘*rC¥ f 
4 Wf>1 4tlf4, 9(fi»f^ ¥ 4ti4^ I f44tC4« 
f^fsn frf f4W 44 4t4t« ^44lt^¥ 444 
414 4ftf-r4 ftlfiW I 4t4tfl 4| 
nf^ftw ?l^f4 Vrei 4tlt4tfi!4F4tC4 4¥- 
44FiB ^4Wt^4f 444 4¥tf^ 44t4 ¥14 
f44444t%¥ni 4f« 4|44t4tlW4 4t4%« 
4tC41 K44tl 4C4f C4t? f4Clfl4 I 

1855 1^4 4¥¥|4H ¥^4tl44^f 
>rft4sn ¥m ¥4t4 4^ 4fil¥t4 44f4f¥l 
4CT¥4tf4 ft4C44l 4414(4^14 ftwW- 
C4t54ti 4f4¥^4l 4|tC*f VfWfWt 
4¥t^» fr¥1, »ti4f 4ftf44r fWl 
4tt¥tti I 
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w ^twft aw etc? 
ft ^ •r&ftlN wpw w iw? ^tcn tgw^iiw ^ wtM «ifW> 


1841 ittz^ I vfi^tfir^ »r«ti wwf^MFw 

dffU ir*n wrfi»i r «4i 

all '6 cnif I5iti cirf n^f i 

ftti nWfirf latwtRta «nt>r •«'» ^ttf i 
^ «y «rti»rrt wf(¥ 

«C^Jf ’T’Rt^’li I 

well ‘af^w »rf4!« ataa 
afff«i W frsti’ (ar<fa aiff—W «faH 
C*i\a, 1773 »rf; ff^a «t«r—at«W arfti 
ata, 1774 «rf) aWv artf« ntw "itia ^j- 
iawtfaf aiajtf^ anwi a^, fawfa 
>6 a-lta wacfa *ftrac«ji afaaa <atjrnia 
atfa *rtal mil aitaw^cf ^tata ¥aw 
iita, ffi a a<Jatcaa ^«tta atfaw 
aw atia, at artfiwa^ata auatartw 

caiaftcaa I «ca at^ttwal 

^rw twataWi ata at arcai 
1770 aatwa ata a^an ca^a at arait 
afaata atatatfaa«tca aratf^ 
aa I a[a-aa 'Constitution of Man’ 
ataf atf waca a^ caai i «ra ^a-aa 
aiiih 'at^tf ¥taa fa waaifata, 
atataata atawa aa^ wtcaa aaa ObPi 
• wj ciiana, aca%i aaatafaiaa aft a 
artatanaa fatal ‘alfwa aft« ataa 
<rff%a ’laf farta’ ca fcaa arwt cata 
acat atv iftf^rcifiai ‘afiFnti' 
la, 2a a 3a m (aiaa arm aarw:a 
1775, 1776 >• 1781 aa) aatfa awfta 
caftwa cawiawcfaacar i 

atmti-aa ata na aaatt a^catfvff 
aliafia aatftaaai aa faataai ^faa 


ft«la, wnf^fhita taotfr «r*WF 
lata aaal wtti i aia atftftwta ftaia 
aaatat aftalf t 

Ftvatti W’prta atari taa 
carfa caaf^, aati cata fatataa aaattiF 
atataa a ^aiat^ ata wtaata fttai 
atari faa cata atvattia wfaaM aaatt 
a[4a, awf cat *, fai aaa atai a ^ 
amaff asataftta awi aa wtJr 
mtai amatcaa waa afliftaataara 
arKfiai (1856) at^ati aafiaSaatta 

eaai «raa aat^fiaita i 

at^ata nat<ria! ata fata « mr« 
4ra «ratfa« atafia aiti ttita-aa 
'aat^mti' (1824) «w fftv ftwa 
‘aaKfiatati’ (1847) wcaatat c<rtfa<^ 
atafiai fai *741? aaKfanta <acaa 
«afl8'« aai mfaa finttaa ftm 
—carrt«fa«i, f '• fcataf^il, arrfafan 
tajtfa wiaa ff|t at?a acar wfci f 
aft^tata araattaa «atfa aiar 
'^lafai cata alr^ aa ft i 

naMfaita awifata t^cuft iawffaa 
Wfaa anal ata araafa atataa, w<fa 
afiwtai afU arcfcaa f«^ i irtaa caFcait 
*ttf a^a aa «aa fita ataca i fawa- 
«tca twatatar, miirattaa ata^ Pmta- 
cnaftaa wtatft afamta araatw ^ttf 
wia mfataa; caaa^ltiftitaHi anw 
^waaatifaacpia wi aaa^aattltwfa^ 
cw atairata cattaaMr ata » 
atijata 'afaatffa Inertia wi< »at aaa 
aaWaiaatiatawt 
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wmfuu *4tfw arf^nm 
<nrf»i >wf ^ Vfv*rtri*f w 
’if tn¥ CfW ’m^J! ftwtiftfffIlf 
w ’t w^firi fn fiii«w» ^ ffif 

f nf ortti»ff 


IVitli 

ft«BFW iUfl ftitl TOf Iwtlfl 
Wf1 if^ iW, ftf 
ft Hffi Wfitl Wlf« 
ili Ilf ftW Cfti ffil I 


*’ift?t 41 4t*lfffCn« fitftffrti fW (4 fff 

iTFtflf illtlf, ffrtl ifff aWlf CfCHl ^ Pf ftfiff 
itCflf ftf1 f^f 4i|1 Thi 411 Wr>l»! ffl fl, ^Cff Cfl iff« 
•ti'^fl sftll f^ntn I •1144 «if^ •tfftf ^4 41 ftPRi Cf4»! 

f^flltfin 4I’9|5 *lfMf NK f«4rt to4 f4«1tf fl 411 
•ftC4^ 4t4e f^ftillf 4fft«1 f^f rwl4 

•4itn4t4 474fi fhtci, fitfn fHitPni 4ff •tffif f f ifiiT^ 
•41^*11 ftl Cftflf ntfTI 4rt 411 Cf4 41 C4t?tlf WHtU 

ftf^W ff 4I14 ? ^4t4 C4 'Jft 4tl I ftfti nlil C44t4fti 
1^11^4141 |4T felff, C44t4ftf |4f4rfl 4l41 ^4WtPlf f4ftW 

4tt4 fin «ii«THi fii fSpitil 111 I cfl >if»i 
fffi, ftf1^fl4 f4fi|in 411 Wt^f ft4t4 Ifff-f44t4, ffH C4 
Cft4f 41ftl44nF'« •4I4«!l4^4f ftlfn ftffl 4»’»lt4l44 f[111 
4?^4 *f4t4f I 4Wi; *114 ff44tf r4p<'l ff*! ftlftFftnf 

fell 11 rfflltl ^tPt C441 4t4 41 I 4H ffilll 444ftl 
fw-f4wt4 iw—W^Fifi w irif «i4fi «rii cfi4 cfw^ 4tli 
^1 »icni 444 ftiftitfift fifi C14 fftii f-«% ihitfl 4f8nri 

•Iftfd ft, cwn C4t 44141 W •1411^11 ftirwln 

ft; ff44 C4 4f4 CfC4f C»ltCf4 *1144 ilff 441<.ff!4t4 4«tlf,'Ifftfl 
•ifit ffif t*rni% 4f«it«4 C4, frtf4ft>inf itf flif 4tft4 
ftllt lili-fft 44144 «M4f 4441 ^1441 Itllft ff ififfll 414 
fflilff, irf4n lirt4-4f^C14 ftCit !444t4 fft, Wf44 444tff 
?tc4t44 41 vfutt 454414 41114^ f ft I* 


ftStf ilf IW 



'■tni ^ •wtf ’•rtw ^tf ftw 

frw, «tf ff^tcf m c^i wwi w «tCT, wet'll ^ 

fwi i^twwTfff wjlcartsi fHii w *lflpni «n w, ’itci 

fn ftwtpra R^ti ^tcil c^ fW VJ cWrtf >i«tfs»l ttif 

f^WtWI |W1 <11^^ flt^»i wf*»w fiwtww cw ^cwt¥ 

I 4IR f%. UmiT^^ im^sr, W 

w ^CT cvn csi^ii ’?nn. *n^ »rc’n*rti nwi 4^^ • ••fffi 

nPr '«ti >wr<iT i{»i ^ *(4 c^nti, cf*?Tlv*t* ^fwiti ▼•n fwtft'i 

^tr¥ ^ fw. =iic<ii »nn ^1 

«rtf^f« nw ftto eR i ^wt^- cf^ti ^*ii 

wnri f^ ci^ f^’wi Thr sii I ffiorwT«f^^« 

ftwtrsffl «t^tt¥« ¥tl 41-1 •niv <i¥ fti iti feni, 

I *R ¥tftir 4W <¥>lt3f ^IW9 ^ 

>r¥n¥ «rfH ¥«i, »i^«iftf cw 

•<im¥j<rtfsf ¥¥t4^tCf » i»»Wffsf¥ >rf¥ri f^l f tf ¥fltC¥ <H C¥¥tW¥¥«^l 
%i mAi( ws i 4fI8 cirv ffw 5W i 

<rf¥!l« ¥c»i ¥tc¥ fcfl *fi *1* ap^¥ sw-«i^« i5*rtf i 

¥tfj «tfwii ¥fi ¥1, «flf^ w ^ ^m.>fwtHcw 

•fHtntPr '¥Pi¥¥ft fsftif ¥rt ¥tf *f^wi ¥H¥. '*t«i f •we’?* 

vr afi I , ¥rt 4^ *11 Cl, ititi vitiiM (fw —^ 

hmtfkw wn ni"»rcn ici cfti ^ cil, licf i ^itti^ ^ ^ ^ 

w iN ¥ti fec^n «\f8i¥ «ir®Pi>pt «iti>w f^tf-iPB:¥ ^ 

cTO^ «nit¥j I 'sft^ ititw Cl, itfiraii ciw vtl ’•iiUf^ fi 

ci'w nt«rtitPf »it¥ttii 'iu 11 ^^i¥ «"ftefi i¥ I 

iw if^ ^ cicifi, ¥fiw ¥[ititpr ^ftwi « »Nwcn 

cil «t¥ ^ ^ ^ 

^wpw ¥tl¥ W¥1 C¥tl ¥f¥| n It I Cl'ltn <ltfC¥ •rtwiu 
^1 ¥11 iw cm If ¥n ' (^¥ w fit! 

^■tcn ftil m ¥ic¥ n HI fitcii ¥ti nnt cii-^cii nmtftci ftl fm 
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pw# wtf «rf«il¥ 

fWrtw cm ctI—^P i c^ 

w «itrw awf^ <r>itft¥ fc¥ artip i 
¥w m ^l•tf3r¥ 

Scientific terms aff Cf*tft^ PtCW ’TS 
arfWCTtV ff. Wl TO 

¥ttw Pfn ^ ¥C1, 

mmn TO «at¥ rn ¥ic¥ i 

Olfl ^ ¥f? ^ Cfrt 4sfi|¥ ft, 

TOSCTi ff I 

’•I f^a *fia¥; ^ Pt^l- 

<e?p« fr¥? i opitf^nt^ w»i eifIn 
^Tttii ¥tt| am fcf ¥tftfai¥fi 
uiritWifrf ¥t«R wfftHarf^ <eat whr- 
«r^«w ftn *TOi I cftam 
mtfif» cf mtfaafte amwi 
5ia-'i^tRf¥ W* ¥i¥ •ttrir, fff 
ifmti ¥¥ r*!W 

^1 iw I 

af1[¥ issatl 

fi^Vmtcfi cmUfwl 
¥HT mti wit^ =a fsifsr Cltfeariiin ^if^erati 
eifni cit^w arfatii wH 

c?at¥ ww ¥¥ « c¥¥i ¥ti 

cn apt ¥ln ff «f¥ ¥tfl a wtf 

fH fCT. fi fift I *rtij- 

IjiCfi ff fcff wCT *ai, mnu faif 

•fSkwi fifrwwf fW¥H fffticf^ 

ntijfjif *lfw fi»mtati 
foil ff fn ftftf cifttf cfw ft! 
fffl(f Pmf ffifl ^ ffftftcf ^a«i* 
f3iw f fw 1 ffi cfcf nfti. ftl ftw 
ftftH f lkf l TOT <ftft I 

fCT fi ^TO^f TOftf <ftf Iff 
CfMlf Cfftf ftCfflt^ I TOlf 
. 5 


aftffff fCf Cfiffif WCTT ftf niW thft 
TOatf fifli fw fl I iwtfNf cffhf 
Cftf fISff fl fff fifl fffiftt 

fH fwifiltftf ftflf fWUfflltV 
Cftf itffl. fffttf Cfftftfl ftftl 

cfffsr 5?lif fttfti fwif fti %cfrf 

faff fCf, f tf*f Cft ff cf ft I 

f f-fawtf fl Popular science-f 1 fW 
f^fff ftft TOfCl ftf ff, ftf ffiffi 
?iff ntfll fll fflff ftff f^fltf 

fWffCff Cffl fflftf ffTOfti fl 
CfCf I ft! fCftf TO ftf-ff 
ftCf I CfI Cffit *ftf f|%ff fffj 
fl Cftlftcll fS5»f1 fl fCf ftPR fll 

famttff fff cfcf cf ff ftf%f I fit 
Cf% Cf I f tcff, Cf ff Cff cfdf fl TOf- 

klf,fr«i fiftf i<f TOtf wri- 

fIf f^f ftf ffI ftftftew TO ttf ftCf 

fri fH fw fw TO fwcff I ttficfftif 
cfftcf flri fi-fi cfff-cfff emwf, 
f tl Cftf fl ff I ftfttif, dt cTOtfl (ftf 
cftffl <1 ftf 1 ^fft^tff ttff ffl I 
ff ftftfi ff fff ff I fcirf 
ff erf^ftf (fttf tfli ftwt cf\fi1 
tttl, ftf ff It TO f % ftlt * ttcf fftff 
¥ttf «tftf tfftf Ifijp tt^prtflftwi 
f TO W1 Wfl f(f ettitff TO ftf 

fttt, TO «tf1 t5 w t ftf TO i 
(If Cftftft fl ftftft ftftf fl I fI 
ft ftf jf f fff f ftro TO ftf ifct ff I 
ftftf tTO tttf ftf ttft^fl TO I 
ttfft 'ttfi ft (litt tftw t tfttf 
ftf ftf ftff, «nift cfittf Itft fttf 
ft TOlif ckl cfcff I cff f<t ft^ TO 
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fMitCTI '#l4tC4^ .?n( 

4ew •it^ti tifl ^ fn\ iprtif «iiffc 5^11 ^ ^ 

«?i w fiTr? WCTifirt’ilS fSrwti^ 5W m, <»rt^ ifitti 

ftfi ftw «nii »rf«w nf» f^Ki Ritif fiCT i to! m 

<rntw^hr, ^t? ffi»i w nUm, Jrtw c^ 

iffvO nfivr, <rf « wtn i <f t^ ffl w ^ i 


WJ ^»«fl Wtft^l C^ >l¥»l ^ €1^1 

llltll, «tfti «rt uif^ i|t« 

mit«i ntcitnift^i ntcmwi iitwi cwf^ci *ftl ci. 

irwtf« >itf^«T I f^n:4i nftitlt 

cif^t «tiiw4 ^Icitn « <nfiiti ^ «itti 

>lhtCtsjl •»»h* *ic^« ^t8»ii 4 «f¥tl 

w Htti 4 t««n *rrtff 4 f nfarfti w ^ 

ffhtft»?i •flifti'' *t»rK(^wi Rwif cs w 

w «r^tfi'e ffiiftf^* itww«rr»i ‘Rf^<rN fs^, fltRftwi 
'f «ftf (j w «rfi *rrffc<»n 

4ifVi^i fff ’rstnn 

flitci «w M ^tmt\ I ^ffw f¥| 

Wt*ft<(Frt ‘Lord Hardinie’ «if ^tw^w ‘Encyclo¬ 
paedia Benjalensie' ijW Wf<tj1 fiffl. *FClf «r<l t!*f 

^ <rft-r ¥cw f w «rf 

ittrir*irt*ii « ^ sitan ’•tatf«« 

ftWH I ^tftCfI 1530 awi^ltcw WSItl ft! Jitfiwt 

(Classics) mi n, ’itftii 3jifirr%«n nf^ «ft- 

arrff iftw fw¥t»niii f%i tttvut »rtftwji 

^ a anrnii W9 arwtwafliii ttsw ilitff«i i 
f^i3rt?i»mf #it3r itwi «iw iftpw•HiRpnn; 

♦Wfll nw «Wi ffwti afftonra awi <rf6f i irtitrfi 
wrJtw ^itwrtu HI iPm oifHi artKtcfi ^ it^ 

‘iWr Ht»«r *tHtCTi wtfjTf 
fttw't mt Hftn ItHtl CH TitH arHl, Wtlttf ItHt 

f flTR I* 



iti 


TO >itw cw iPfii 

fn «tTO f? fti ft lift n?tfl cftJi 
"9fl f«i< TOwtot* cn int^tR 
TO *n I ^ ^*11 ^ti ftm 

^tWTi ff| mi 

ntfwn itc^ ^opr fflw, 

wtwTi <r^ f^i car*!tfl 

fti’itsi 4ff^ f^twnt'® 

TOnsf f Ilf ft tRif f Cl; 

flt'it? nci 
wlci*i vWjif, 
cutfnfiiif ^ff 
If lift! m i 

cii!iti 1 If f tn ncf 
cttcf 11 cf ft ftf 1; 

f ilitf 11 

Iff till TOpif 11, tlwi 

Cfft, mt9 Cf! ift Wf TO v^^ti 
4Wtl m CftCfl I f Wl Irtf^f Iff« 
fWN, fff iwjii*^<i f TOiFfl irntitii, 
ofH iwft lAWflf I fw 
TO f 11 ffwtutl fftTOl. WfCW 
W!^ TOti I iijlllilf cfif stroll 
A c?rti ^ftiifJif 1 ^twf cfw 
rtfi 1^1^^ utfwr® cAi % mi 
m cinfii ♦twi iwF 
tniiJf fiftftfi I f 


f f^ifCl cfii fif •iti 111 «rim, TO 
iCff fftl fttf dllf f^ HWlf I 
fnwn ^(ff TOff ftffci m 
TOii itl^ nfiiTOi m *i«f TOt 
ffftll Clff f«Cf fit ttf ffUltf fft- 
TOi fff fit ftftfi TOti ftlftw 
ftftif ilfPi ftfircifto iftwtiti 
nflcif f fl fit f«i fiw 111 TO 
fifi ifcf fftftfti TO 

UTti ftifi fcii I fnffi» fill Pw 
itfiftcfi ffiff f^ci itifitftci ffft 
itff f5r fin I «fc«tftf iiMtf Nl 
^ n I itffitmcii TOci I28i ftcn 
^•ftw nffutw fffi «rcff fow t TOm 
icfrtntijti fft <ncf icfCfi. "(TO 1281 
ntcfi cwfcn itifitftci fff to 
iiCtcf fffilli fftit fttff w r<w 
l^ftflft ff 1 ffill ftTOll TO* 
ftfftit in ff f ficni I ftTOti TO- 
cftr«f fi iiUcf fiTOtfi fftroi 

tol TOf fftfffCltlTO iftll Cffi 
f ft ffiiti 1UTO Tow 11^ ffn* 

TOcfti n cftiffTO ijif 
5S&1 n f irrti fftw ftfTOw t* 
fTOtti ffttfi TOf*i 
TO fTOcirTO ntffu fiwTOTOii 
If f[< Iff TO ^fl TOf TO1 f 
TOtfW If 4f f ffffift* TOf 
TOlf ff^Wf If, TO ITO TO! I 
i^wrt fft TOf TO ftrtw, *W» 
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nar ^ »itfi'»j wi*K« 

c»nin ^rti c?wt't 

i^tci fftn CTftr ff sn 

’itfti’Bji «if«« f^wi^NCTi 
fw*r wN ft»ii f«f4 c«in 
mffwsr, 

m «rjftnf« ff^nci iitw^ 

€fft«f« 
dfirntcw wnr 

fHR I f^tnt’fi %^af % 

¥«ti w writ ¥«i*f 

¥11 it! ^¥titP8 ¥| ¥1 

¥ 1 , 

fW¥H ¥sHft«¥f«F¥ »iwCTil n\m 
¥lftt¥¥ «¥¥^ ^^CSW ¥¥ ¥¥1, C¥ 

¥t m w¥¥, «i n\i ¥«¥¥ I *<11 «i¥Cf 

¥1 fnmiw, *t¥ C¥t¥ f¥¥H ¥¥¥| C¥¥ 

Cft¥ ¥¥1 ¥fiWte¥¥» ¥t¥rt Ncf «WK 

C¥r¥ C¥¥C¥¥ feC¥t fftll 

«?hl 4¥ CW¥tlll 

ffc» c»rfr*n(i», f¥ni5¥, 

ftiPi, j8c<w, f*i¥, 

ff^, ^¥iltf¥f <¥¥\ ¥Mf¥f 

*rf^¥¥cn f^cw ^ciw 

drt^fi r 

lf^f« « lt¥1 

#l¥ ff, »¥ '« lft^f¥ vr¥t¥ ^t¥ 
¥f¥« f¥¥i w 

dTCfl ¥1¥fVi Ci¥l^Rft»I fl¥ ¥1. 
I^f¥f3i wt*i >rtfi[u» IFiff¥, 
¥^¥ ¥rff« c«r^^n fw ¥w 

lt¥l«¥l '95^ mftC¥1 CifWWI 
nr n»c¥ friMf fin iltfli 
wftn i «¥¥ W «t«¥ f¥ nfinti 11< 
¥11 fWi ¥W»^ Wt¥ ¥tt¥ ^sntfll 


<ltf W ¥|*t ¥f¥f ¥ nt»iW INlI 
nifwt I TOf nl ^ uMlt 

cnf WJIntlrtnwH «it« ^rh ^i?* 
cn\l¥ nwtw.nwii n wi— 
“f^ntn nHf ¥fiK*i¥, ^ntw tif- 
fic¥P9irfi ¥ m c¥, 

•[¥¥ vrn W ntdf Hen «tftit nwr 
^tftl nfiift ^t¥ti nt« ntitlwi 
cf fl«rt¥ enff nl nrttf ftn 

^¥tf¥'e iwtf ¥t?f n?Kf¥ ¥¥ ¥t¥t¥ 
flltn I ff fici Cf tif *rff Itci 
ftfi mnm ^ffrlcw v*^ «iPff i" ^- 
nl nn fifmtn«¥ 
ft¥F¥ nn f w I 

<t¥C¥ fsffMN ^*f* 

f¥frnfit€«« cff¥ ¥i,ffinc¥ 

n| fbffMi-nfr«¥ «rf« i 

cftf*i«nrtfHtf *tj8f nti f c¥—4¥¥ ff, ^iffii 
3 [c5¥ «iPti »t»r« sarwr^f c^rwi ftcf 

ffjftn ifjmfefl P(fi ftf c¥tflf*rjr(l 
fb'ff«.ntl ¥Wtf¥C¥1 fM¥l 4| «ritf 
Rati^nrn nfti ¥c«h—“ nl w faPf ¥? 
nwf cftflenrtflf l?f m fftitflw i 
fl n¥ i.ff ntlc^fffr* ntcii 
fl mlwfffcf cifftfirttlf ttjif frfff 
«m fffftf >tft« fffcfi’* 

fnrnHen nc¥tf«-nt»w 
nH¥¥¥Wf <rr» ¥Mi fftfUcft-wN 
fffi fr#ff ffit f<nl» ficf wc¥f Iffft 
oitflfnrtfirf uif «it¥tlit nratcii w 
Wftf fflt!gW f«¥i few f fs W 
m ntef nrff ¥w m tl if 
f ^ff ftf*i fficw i r**‘Cfrt|f* 
mtHf fttnwf ntlcailitt 

c¥f*f ^ w fnc«f ttffnci' ^ 
nnn** V 




m 


CVEWW^tw^Wi M/I) } vVPVrrVl^Rf dl^fliMl 

<fitifrili .^r^jrcii nw #1^ wi«^ i{W 


>iTO:mTOMl^f^^f5pi ^1 

V 

WWWCH *01*1 WH w I 

««¥»ifm^ 4ft^jr fiimiww 
cwi ¥iw ^ti fj!j^«ifW<l8 
cm W*R, <W ^ ^ ¥CI ^^»Pl 
^t^fpl Cf^ r ^tfttfil C51 ns 
m circii f«wr« ftf^® nm <« 
¥iw—cf*r, «ir» tf cwt® ww ? '•ar- 
ci»rtf nwirr^t ^ntn, an fis fw 

it ^tf«inii, cnt ^ivti C5\ i^cwi 
tnfti ¥icw ntit®i I 

%t>rtn wt «afwtffi fitic’sti 
til fwwHI 41 fH c*ifit!n fkmn 
¥ir*ii, ®rt*fiti it*i cift'stfej 31 cn 
si^fti cnft I tffti ffCICSI ? 

iwrwtf ^^ifn uni tiwi, ntwi 
tn ifiti *1^5 ^mtinwi -itwt^t^i 
Cl ••!ts-i’ fetftf frwcii, «t« nic^ 
irtitwi I 

««ti fiititicii til cnti *itH I 
f«fi new. Cl ff iiti <fli ^tfi ns 
m iti ffiw ? *!ts fiitfl 411^1 cH&i 

fiwt 31 cn til ftc^ I 't ttfti 31 
HW3I tnitl 1311 Htfl 31 CH^ 
ft|J ItCl ffCTt Itff I 

will filtiwew tffltl lltl 
ntiwii w iw ^ ftfti fw 
ftwii 

•rtlMl\ ItfWt n[itltni 
TO it fiw itn—Ifl 31^ 
fiCT ititi «if%?tf«fini 41^1^1111^1 
lift I fif irctf crot cm 111 it 
Utl CW ltd III 11^ iwt ijfw 


Ilf 1 it iriw ftflitmi tifU Hv 
i f twi ti it^i^ m itf 1 

fniitroi If If If fti It! ntifi 
citf ifti finti «f it«, TO 
%lt 311. 331 it in ICT I ftt 
ft| ftl Ititf *W fllWlt ittft^ 
fit 'trtf m f fici 3i--itti cw ft«i 
IWKITI fCMI itttf IH CititfW’ 
Witf WlfClt til 31, 3 tt fU 

I itti 31 31^ firt Clft I 

fiititn iitf wi I III iftr ifo- 

iti it itiitfi i« cm I itii iti 

ftitntn iifti 131 1 

filtltni HHili. lit ititH ftft 
ff3 CI3II Tfl CfII f3 itti 3Wlf 
31 If f iflU I 

fiititncw fi3i iftfsi If fptw 
f<8f ficfii iffii tti it#f3 tn^i r 
itci 4ifttirilititcii III fi^fi3 

4133 3 fifllticn ftCf I 

ititii ciititi sf3 ti- 

31, 1*131 ’ftw it itCH TOtt, 3tltl 
33 ffl? 431 tl« fjlf ftrTO 
H 1*131,11131 it—3 If ttf fH 33 
ittl 113 fitl (iCffiw |6^ ICf fjrt- 

II itni ft3 fifSf fw finfti I 

If I it til ixiftw ftiwn iffi 
1311 3t ?|Ctt Ittl Itl ftl 3Cf 
ff3 fl3ll 

fiititici* Ifri ftifti TO *tiit 
4iiff^f fti infir iiiitflt iticititf 
itiTi fift Ilf cint n I 1914 it 3 it 
flltntt Itll lift lit «3l|, f3 411- 
mitcf i^ti ifftu nfiiti 111 few I 
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<«ritci fPF« TNf« '• 

njnn i-Qr* <ft» nm9 

«if ^ I m ftwj «<l »Rtf, 

IftfW, If'fsT, «t«, f ft. 

m ftft4^, <1^ fwcw 

C«l 4S5f ff, f ClfU ^ftl ft ipi- 

^ft« ^ fCTCf I cw—c«tw*f 

cfHt«ftf *f. 31, ^t^tcfi 

W ftft« ftF*l1 (1862), *f. 17, f*| 
ff CfMftU fftftf «(ftt*(tf 1862, 


19 •«« 4 r«t*r 4857 , t 291 

ft ftft»rt«fwiftat<wtwtif 

«ffcftirrf^f ^vft f 
n 41 ^1, «tcfi fWJfWffti 
ffirm f I cftw f*w 

cfft (1808) w 

ftftWT ntftftfl ftt (fw) ff 
fiN fft ^tfffn twf fii tfcf 
ftwi ftwlfW* fiftff fflf ftfl 
f 1 f tf« fftrf fI ft I 


f !iif ftff f fli cftJwwl *rw* f If ft ff fff Htf I 
ftfll ft« fftf, fff Cf ft« ffttCfW «fttCf ^ ff1} fft<1 

ftfi f ftf, ffi cn ftf tf ’ftftii f tJitiffl »t?i f ft ft ftff cf; f fttcwf 
ftftll ffttf, flf W ffttlfi ftfttf ftftfW 
ftftcf fr*t< f ftfti 4ff 8*tft fti ff f^cf ftcf 1 

fft ff flitcf, ^ fits fift fft*^ fftii nt^. 
ftfl fftft f ft ft I ffti, ftf ft ftftftf ffttCfl ftft I 
ftitfcn ftftm ftftn citiT^ «fti^ ftffi ftftii cfft, cfl fw 
fft ft fti nfI fftf ft f ftstft cffttcf 1 ftcf; ftf ncf ’fftft?f 

ftfftcff fftft ftffi ff fft, fff fft, iftn-^ftf ftft, 

ftfti fft, fft 4f^ ffrif ftntt ^srtfT fttfffft ftftf ffin 
ftfti fnr^f ^cff cwn ft^«rft »ttfttfTf rttftt ft 
fft fft ft, fff ft ftftcfT ^*rfft»rf wifcflcTPftf *ftti 

»rfr*it ftwf, fiftftfi ftfftft»if fff ftiftfftiff Itcf bft I 
> ftftff^ niWft •tti fft . fftff fl^ ftftftf 4fti 

ffWtnif ftfwftfi fftfcf ^ift fft ff, fftfcf ftfft ffi ftf 
fftPl ftfflf ftctfftf fftl! fft ftftf-ff ftftfl ftft fftffttftf 
fftm cn f ftitcfi’* 
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^ fNw’ PnvC 

VK^qi Utllfl lim farf 

Wtn OT 

f^WW 0^9 ftl 

•rtl^if itti *f«^, ffi 

•ifttJ?! ftf ^ ¥11 

»fi¥ *w I *iflitcn ^ ¥i 

¥»t ¥tl, ¥^l H ¥tc*n <tl, ¥11 ¥1 cft9 
m,¥lC¥t¥ r*tr¥f ^tf tnif¥#l¥tf 
¥11 ¥11711 f¥f 1 IWI ^iPlC^lf 

|ift¥l nfll^l H ¥fl5l¥l ¥«t7¥ W¥ 
Prill IWI 

l^ltl Wlf^lllMl ¥ltC¥ Wltfl 1 
¥lt7¥l lfl C¥^t ltUt¥l ¥711 H, Pff 
lift 1 ¥11711 lfl. ¥¥7¥t ¥1111 ¥7111 
¥lt7W Pifll Cl^llUg'V lTfl'711 
¥lt7lMtll Wtf llHW C31%¥¥ 
¥11711 ir¥*lfl 1^, PfPn 1 

i{wl¥ ijfiii 11 f^r ¥%r«i ¥litcir 
¥f«t71I ¥llWU1 CW fllftv IC***. 

ifiar, ¥iPfPr« i ¥¥f%iti ixfvii cw 

17W ¥11 ¥7¥ l¥¥^¥jl ffll ¥71 ¥lf71 
^riftll ¥lt7¥f ¥^¥J1 ill nil ¥ltl¥l 

Iftl I |1, IfHiif 1111 if^Tl iff 
l¥¥«n ft¥ ¥1 ¥tl, ltf7¥ iPH •ffMIci 
l¥lt¥ mu 171 iW® ¥lt¥ 

¥m mil 1(3^ Iff ifiim 111 171 

f¥ll,%lC¥l^¥t71l 

rni-ftWlTll ¥limi¥ttt7U¥tl' 

¥f¥l 1 ¥l-¥<?ft nil fNf^ ¥11 ifr 


¥^?f¥ 17¥ *tlT ¥« ¥1, lf¥7¥ R«f71t 
¥tft7ir Ifll llf^¥ til ¥11 ¥¥?I0¥ 
17¥ ¥1J ¥« ¥71 111 41 ¥1V 

Plll^Tfl, 171 niff ¥11711 ¥^lrtlf% '• 
irufif ¥it7¥i ¥^i;nr¥ f111 ¥71 ifVil 
¥tll ItpHr 4111 ¥¥tll 1 

¥llC4 iff ¥11 ifim IJpPH 71% ¥^¥lf 
11^ flfUf. f^fllfif 1 f^¥¥l 7ft¥41 
iJpRl ¥l¥^fri ¥lt¥ %«*¥tf¥ 1711, 
llfTl ¥l¥471 Itll 4lPn 441¥-flf 
*rfllf«¥ ¥71 ntrti f¥lll¥7H 1^¥¥1 
iitPr 1 ¥l|lf%¥i ^iPi®;7¥ fsiiw pP¥ji 
¥11 nintinii iwt^ 41 1 ^j%it¥ 
¥lll ifV 71% ¥Wlf 1 % ¥fl in, it¥7¥ 
111 ltd! llw ¥> ¥llt« ¥t4 awwtw 
¥"lf ¥71 1 

¥tli i¥*¥ll¥7¥i (Artificiftl inifmh 
nation) ¥t¥tCir llll 4tt%7f 111 fllN 
¥fl¥¥ll 4C¥7¥ ¥71 lt7f ¥ I ¥lt74 ttil 
¥i^ft¥, iriPr¥ 1 ^¥ pi¥ f»¥ f m til, 
%l7fl "in ¥ t!^C¥ 441^ 1^ 474* 
if?!?-WTil 7l7Sl.Jttar:.l. 

iftfH ¥t¥ ¥^ *41^ ¥!¥¥% lit ¥41 ¥7¥, 
71 7¥t¥ 1JR 111 ItrilTll Cllllt^f 
¥lt7¥l 4¥¥ ¥71 ¥1171¥, TUI 71 7¥t¥ 
¥tit rffl%f flf3w 4tCll C4l 43^1 
•¥t^ ITlftl 171 Qik l¥,Clt¥Pl®ll ¥ftlH 
lil ¥171 ¥1171¥ 1141 ¥%¥IR1 lllTl 

^ • 14 1^1» 93/1, 4nt< 44414 

Till, ¥Pl¥tlh9 
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intfirff ^ >rNtf5r¥, *i<hr« 

^•nc^ntwi 

>1^ c¥ftw ®|5 «itf. 

fir. oiveit^n « ^ti ^}c«!lifi 

fiftii c<if «i fCl f^n c>ri8cf 
c^*N#^ wtl* >rr^cu TOT 
itn-w*! "rt fin »w I <|asici 
c¥ti affwtm int^pi «rf«itni fci 
j|ften i^tcit cic« *ttci I itflcrru 
ittci iit fc^*rffcii niflr 111 »iti 
fwii w Mrfs'i wrii 
il5ti iitwi fii* Iff 1 ifi- 
ff^Cf flirt ¥11 w ici I fiwti^n iri 
¥C11. ¥| llflU ItftCir itltfll l^l*f¥ 
iitfii cifi ¥11 cic¥ ntcii 

•itfiiw 'itij fewi fwtfi Cl, iN'in¥ 

ftcitfffnn (IV ¥ift 111 tiiti Clin) 

CltW ^«111 ¥f1 ftcitftftii CltCll 
4«1I lft¥ fCl ¥¥Jri1 ¥tl IllVtCff 
¥C<¥1W¥ twtcil Jl CltCl ¥ti¥t¥ 
fltl If tin ltC¥ I ftf ltl¥ affcitt¥ii 
lflf5*f|1I¥ IC^ Itll 11 ¥W1, ftlW 
ftn cititvtf ^iiftcii it¥t iiti 
ftifi cn;¥i 5 f it¥C¥ nticni ftvtcn 
ftcltiftr ititi fw aicni fvif 
ftfft 11 CltCll ^tfr¥ ft«*fl ¥11 Iff- 
iCll 5fClf C¥tCl Iffdl ftftftf cvtcn- 
CTti 46lh •rfin'iS ift 47l cfii 111. 
fftw Cll f[1£lt¥ ffffti Iftcu^fi* 

fiti iftm ¥ti¥i ffn cvci ffcti 
CftftftH ¥t%tl ¥11 flfff^t fCl ffttci I 
C¥ft i*Cl CVt Cl t C l t l ftjmn nftlfft 

in ftfcf fft¥ tfft^tn ntiiti 
itfif cif n f Cl n I 


c^-IW^i itn Iftl ntw Iftff 

fc»icic¥ti tpnft cm Ifttm ^ n 

¥fl Iftl iltf ¥1C11, ¥[C¥¥ lUt ftitf 

cfift nnfr itni fcitf itcn t uttn 
«rff itfi n fwf ¥n:i¥ fCTt¥ ift- 
llfi% Itfj fltl Cl^ll 1P#1 ¥1C11I 
It^fl Cftftl C1C¥ flftf ftCfl fCfl 
^tf C¥lltl f¥ ffl fftfCf Cl C¥tl 

8lc»it¥ f-iti fn ncii ftfti fell dcii- 
frfti itn-fti ftci fnfi l«fifillt 
itiiBf ^ntf 1 ¥«c¥ w fcn I fn 
fint llCll ¥tlCf ‘Own your own flat- 
¥1 f tl ‘Own your own chil<i’'4l flwtll 

cm itcii ffiti ¥n cicf *ttci,fii 

fltfl ClCll flffllffftfCll ffIS cift 

lii ¥11 fci» ftcfi ¥tcf nft ifiitcii 
miftfl Itfll 41^ ¥tl| ftftcf 
f¥tl f ftcitC¥l ftltl ft^fll ¥ri Itll- 

!fi ¥11 fell fifrcinfn ftiftf 

fC*1 Itllftftl iftltl f • fCl ft W»¥ 

fci, fi in *tvi cittn wft 

Itl ft. ft. Itll Iflf ¥tlCfl 41 , Cl C¥« 
Ilf atf f ftft« ftfl ffCltl ¥11 Ilf *, 

cicfcai cH-l5tti ffti «rti ¥> ¥« 
itfififlifti •ifiiti¥ I 

«^1 ficltftf Cltltltl fftlft-41-4 
ftftftcii ni cic¥ nfn ftiicn f¥ 
HI iti tj?i cicf I fit ntf hntfif 
ftci ^ff Cl, itfcii itfitf iiw 
hftdii 15 ft! c¥tcn cfwr ft-fi-4 
(ftftffiiii nrtftf) iti¥ ^- 

lft1lft¥ iiMftftf ftCf fl\ fl ftfh 
itn cic¥ iiw*flti ffti^fffti iwy 
nwftf m m «¥ti filft#- 

Iftcfi fftf imi ftfifi If iRf f^i 
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*«vll 

f^R fW 

¥Cfi 9{^ 

^W Wtff « 

^PrIr Rtfr^f ^1 ^«it^ 4| iff%. 
▼if «iur m ftf« 

iR U9njtn ntmfl¥ >pn^ w nfi¥fi- 
¥tR ¥R1 WfR. ¥¥¥ ¥tlltl>ni ^tWJW 
<r ci t y41 i "(i)cf 

j[f¥n ¥t» 

>T^rttw ¥w^PrciR nfi’r^sr ¥« 

W ¥RI f«-4|3l-j 

¥itr¥ »rt#fft <^^^ 

>ftirf5r¥¥tc^ *!¥rr#wf 8?- 

¥ltt¥ CffWlBf WI 

*flf^ 9lf» JTflfCfl wrtRi 

inc¥ ftiwi ¥11 ¥¥^fi- 

8tf^ ^^»in¥ ¥# ¥11 W fR I 

ClVl-4%11 uf^w ¥ti^ 11 ¥»w^¥fi 
¥11 <i¥^ »tt¥ an¥ ciii '¥?rr ¥R¥ 
Iftl ¥ll ¥« Iff, C¥lfl Hfl ¥filC¥ Itftll 

c?¥C¥tpri fi^^it*r nf c¥tw 
¥C1¥¥| llCTl WIT lllR ¥ll¥111tll 
IW «R:it¥ RHI ¥W1I <l| *1lf^C¥ 

art^^ ir«ii *miWti *ril¥i¥ci cin 

C^IOE Cl, Ijtltfsi C¥H:¥ll C1C¥ 
ell ¥CT to ft^ftitnfi^i 'iti ¥¥ft 
imtfti c¥tw if? iftoti? ¥11 itf, 
¥tfW C¥tCll f^¥twi H¥ 1C¥ lti:¥ ¥1^ 
¥t«WCl <$W ?tl irtltfw C?f Itll ¥111 

«il If? irRtft iki. €fto ¥ 

W IJtftfN fWfl >f^¥11 in C1C¥ 

to i¥l 11? 9if5i »it« ¥n:i, 

¥1? llfClf CTlC¥fCTl nrff» fltfiWl 
¥¥lKIPIK¥tCl Iprci w Cllci •c?tC¥l 

Wllu:¥ ntot*f? ¥lf Cl 1ft? ft ¥11 

ft?, ft! fftflf, flflf ?to tito 
uto ¥«rt ftii fto Cl WIT 

6 


iw ?toi ft iKi,ftcn cfitn ¥cf 
?llil f fl¥? fffl ft? I 

ttn wirnf ?ft? ft ffitf ¥11 
to ¥ci?, 'ttn It?? ci,to?-¥ to 
fitfjTf^toi ?nti»it¥ Ntif tort ¥i{ 
ftlll Qft^K If to tof f f fftw 
itfli ?fr? t<*rt?? ¥11 ?f 11 ftftfi 
ttn iw? Cl, tof irffftit? utoi 
?^in ^?i ftfti fNftf toi fi 
tori ?tf?c?i ¥t? iftofit? irtofi 
rttton 1(^1 ii¥i Iff ttrii fir? 

nfti nil n wtn iltff, ffirt tot 
<fffwr til toi n ¥ti cjrtf^ ifto 
itftci/ rtffi ?rf%ft?t?t?i ?\iTi ?fw 
ifi ¥11 cicf to I fi? fitfl ftto 
ntfilrt?. cifltiti, ifWiti, 
citftS. ficitcf? ft ¥11 fIf 1 ft? ?t I 
f 1? c¥t? c?ti cf? c*c?i ?ifi to Itft? 
n I cititn, wftiii f itiffftcii wcf 
totiiito tocit? ¥itf ft? n I tot 

^15^ 515?. 

jS n. f ti t^'Wf 1 c'fcit? r 

itiiftto tifto c¥ti 
?rtf« ??\ cftfffii fittlf, fi tofin I 
Cl to ?tt«f It? ftff, to4\¥t? 

f 1 itff f It? 11J ?tf fcf ?tci I totf 1 
itftii itfif (cii?—ifli^) ¥1^ 

iiiif ?ii ¥fln iliwif ntoif tn 
to ¥ti, c? ?itf ntoftn icii itiT 
?¥t«? ?ittf I utom f toitii 
?itif nto it?i-iif%r itf fi 1 nt 
iflitowf tff ¥W nf«?t?i c¥t? 
nto? n ¥11 fi, ftft? itnwtff tiffi 
iti fifii ft? ^ n ?tf 11 fti fto 
?lttf, Itfl ci ^ftfcx¥ cit iftii c?t?. 
If??? tort ¥ti c?t .^iton cit totf 
?lt? ft ¥« fell ffltl ?Si toi 
¥11 citi fi «ifftirff ft? n Cl, f?! 
ftocf iin tol fttfi toiitncf 
toT¥ic?i 






C»ltW'JTI fftw W <ftl*TOt* 
or f*r c?^ ftw, ^trs wnl 
fwi iftsr,»rw, 1^1 <iff« 
’lew WW few C5^ F#Kf. 

3^ii ^1^1 c«itf^\^n 

'5fll imtw <ttl 

irfe^fi lew cffci, -rw^ %^*rtwsr 

f^l ?fi ^x^'^ c«rfc¥f tr»t«fi 

OTsni tron wet >rWf’r«t ¥t^ii 
<it¥, •ri, ^ «f fi -tew ^l-tf ¥fl I 
f¥l =«IVt, W 1 « ’¥twin ¥e¥ 

■iwt^ iw itf¥¥ ^1 <?r^ w 

m c>rt w fflap w’f*! wi 

¥t«f^[»r«tf ¥nr *^1 tw >r5(.<ic-t 
¥ir« -ttcf ^1 cw’rt c»fc¥, w 
¥til >rf¥w ¥¥^fi¥t^hi itci« 
¥Wft^t-f fw t 

f*f -rt^i mii ¥itt¥rt 
ttlf^fl, tuber, ( W--¥t«5i ¥|) I ^Ttn. ^ 
¥Mf 4ftf wr ^tci, cw 
—¥t*l ¥t^, ¥t^, ¥»l ^Itff 

?n ¥¥f¥|i| CW—^<1, 
¥|. ¥»| ¥tfl, -ift «f¥f« ¥tt«f nfiNf%¥ 
¥t¥H firm Pm •tt*i ¥rt*j, Piffi 
■I’tt «ff pujwil f•rtw I <n¥>f1^¥ 

¥W *^f¥t¥ti |fiiftfl«1 Ifl f| ¥t¥e¥ 
^t\»n ¥tltl ¥¥ wiwi 

¥t«w 9|W¥CT W ¥WFh?hl ¥l¥¥ 

<rft« m ¥«:HKnntf ¥tr¥ I W¥ 

•y 

C¥N <¥Pl ¥tVltf C¥t¥ C¥t^ ¥t¥l« ¥»KW 


nWf spr ¥«i tm ¥w ftfwr^ »<¥. 

11 ff Ul^l w OJJ?* Ut*f¥ ill 

CfWt¥ Vi ^11 CTOIl W¥ti» 

fiei1¥S ¥ri¥«. ItlWCH fft¥ ij¥l«w 
¥1 ¥¥¥l^l ¥1W1 5tni 
¥ ¥tctn fe^¥^ ’It’fPW «ff¥ ?t C?«fl 
¥¥t¥ 1!t¥f f J 

crinicf 

Ptw ¥re«l ¥¥ »nc¥ iwt ¥r«< Cf<1 
irr¥ I 1967 arte*! ¥Clfe 
¥fw >W¥ ¥¥ ¥tl^rpst ’Tt¥*t1 
Wfl5 fllftll C>ritC1 ¥tl^ ¥¥ 
ariC¥ W C¥ll*t1 WIW ¥¥¥¥ W C¥’r¥ 

¥tli;¥f fipnt ¥tCT Cl *11 ¥¥¥t«1l 
¥ai*I W¥tf, C¥¥p| *rtl1¥l ¥W ¥R¥ 
Wl PfPtIf ¥eff|t«t1 (Edible rhizo- 
matous and tuberous crops of 
India (other than potato)—Proceedings 
International Symposium on Tropical 
Root. Crops. Trinidad, 1967) I CTH 
C^rCf Cl, C>l¥tW €rft%¥ ^¥1^1 ¥¥ 
¥tltCW C¥1¥ ¥rW ^1¥ I 

iPrt ¥tnPi¥i, ^ ¥rrwfl¥f, It'll 
«¥pl Cf-I rtC¥ llffi ¥tr»r ¥1 ¥¥ 
tawri HtH ^ifw ¥1^ car¥pl ¥1¥ ¥lfrt 
irw n C¥t1 C¥tsr¥tw 
I 


• VL ¥pw. 93/1, ntst^ ^nprwf 

Clt«, ¥pl¥t¥l-9 





<rti-»rf»ti sf^w^T niti 
▼ttfll ¥<rt* mnm (iifsi « 

Apia, 1^) ^ 4Tftf ^'^•w 

^nnff»r«ti ftfn ^r w t g ^i fwftwi 

Tirwf 

c«r«ii iw I w 
itww, »ft«Ri « :jin 

f^icai*N wfiir« w! «wtf «r«ftsi f>R:*!f 
w wl5rc« 5t>i jfii •fftfl I 
^tW 9I t;tfH«¥i ^1 ^*3^ 

(Manibot esculenia Crantz)—<i^ 
wt^f ?f9pi «rtwfift^ «¥ «rft« cW- 
«it<i '•mtftn ^tcf 

»If| «« ff I «it?s 

ntiif •ft'8t« »r« w 
<ftinrt w f^?»i ’^•rt ^1 

^tc*f •ng'^trm ftii caif«F*i 
ctcf ?(¥i •tire® I 

'fli c¥it*n't ^tartw ntwz'i 

«ttl 500,000 ««¥1 wftc« 5tl f11 ^t*j ^t?i 
¥*f ftwf f^ntcf 
'*f Tit*! fi^lf. »it«i ^ «f<r«i I 

»i>ii TjTR ^itvK mw 
A% <rtf 

fitntw fitnw? wf 

'•C¥lt»n^« ^9t9 WW’* 

5t:w? csii ft I »rti nfw tff tt^»!i 
cfcit nf9 ’if^ c*it^ 

¥tfli!, W Cftt«ltl ttCTW 

fw ¥Tt*it«tt wtw ttwWw 
c*mrf i?tt ff f ctff*! 1 

<fl Hydrocyanic acid vlfcf I 

^tfi* ftftf nw w w 


ff I oitn c4t!Jt*!t 1 «ftrcf 

c¥tt«ii frcfcn, cfftcf «gt fti 
*rr«i ftf, ffti c«ittftt w 

ftCff TO cTO fttffi TO 

'ItCfl TOjWt TO1 lf«W ft I 

'c«rtiB*ifv ftffi ^*ttTr*nr csfe 
tTOI 

ffiTO (fB?|f ft* fwtitffw 

¥Ct* fft tW TO 60 TO fttft«t 
15 TO tittttftCft f 5< * 25 TO 

fftrt* ftPrn «•¥ 4ftt fjft ft* 

(fetfn*fi fJtftcitft) bft *«i TOCf I 
ft* ftfftwrt* itfef ttew ^ft**i 
’jUfi «tn TO TO* nftftif TOftttf 
* f*^tftf ^u% I 

ftf ft ff Cf ft *ftc* W tfft ftcf 
ft. cfl ff ff^t fftt* fftftar *ff 
ftftrt ff f| TO ft TO TO? TO 
fftC* ftlff TO? ftf *t1 CTO ftet I 
cfftrcfi TO ffti fttft TO f ft fftt* 
«flt 5tf ffl TO Cflt Cfttt ft|ftf 
net ftffft cftfi ft I <flt ftfjtFff 
ftfttf w ctn TOt ft f ftftif *4 f*t- 
TO 3 cfc* 12 tfft* Hfftfti ftii 
CfTOft Cftf c*tf ftCf 2C*2i tt nf* JJJI 
fefm ft I 

TO ftf, (Ipomoea batatus)—-ftf^ 
tj^ff firt* ffffCft fCtJ TO TOt 
4TOI fVf fw^ft ntCft f* ff «lftt 
f*tcf ftfi ft ffTO fte*t fttttcf 
f tUt ^cf cf f f f^f* t«*ni ft, *trft f ft- 
fM fftfftit ffffffcn ffitfttt ftcf I 
f*rcf ftm fft CTO Cf ft ftftftf 
ff eft ft, cf*ft# TO fct fTOf* 



fW I «tl ftf <«VI . ^ (Dioscwea 

mfwB •rtnirtvi Frt <f a,fM3 •twht -pp)--^ ^ «fti ^ 


wtq, 111 *if^i wf iti 6000 

•ill wf^« 5tl ff I 

•fi%tii iPm ^ftfi «c¥ »rr«i 
«»t«l ^ f 11 t 

>ititm: fif»i wtc«i 5ti fi— 

4fI8i It*! •!t«»i, I8i ft*! *rt?i I ^ 

f«wi -rtf >rtf11 fffft*i 
fjMtl cfc¥ 4f «fti ^nm «rtt«i •it*! 
^t*^ «<ip! <ft*rt« cfBti fn 
m I »wf5n 1 n 

fllil W «rt»T f»lCT H W!1 IWl I fH 
fic*i n rtf 1 fc*i irt^ ^^1 

•Ttn *ftwni TOii w fi I cw« 

I 

fftfcif »ni w cfci fsTitvi 
•ftfWi fl» W *!t*! ^t*5i 

^1 *iift«i *tt? I fcif 15 «f*tf^ 

ivi cfcf ^ifivii nl^i fftift^^ 

fti «*cfcif wt'fiti fiiti 

Wft fii ff’ltw »lt*! ftH fw5 

n^fii 

*!tf WffL^tll ffH f*!! f W, H 
^•CT rtCf ftflt Itll Itll ¥«*!<•! 

cirv Itll imI c«rti5*i 
f f^tfi*! itif I ■!t*! «it^i ’^t>r ffinm 
tTfl fii «i iffi n ^tfeti w fiPici 
5tnti5 11 f^5 fii iti fif«i 
filfV ftmi fii'if «i uifti f 11 cir» 
ntni 

5ti, wtnti f iitciRfti fvinl *tti 
fi ftti ft*! ^*1? <ri*w iii5 *itw I ^titm 
1^ ifil Cft*t lit*! '^1 «lf*ff, TOV' 
^ ci^ ffH HtHf I 


*ftf I fit««i ncf«itrtttw H HI* 

Wft WWtfl If Wt^ ftl^f[,^Cf> 
«tifw 7-8ll «rftr» itf ffftniiyifi 
in *1101, w f^l5«twrt^ ftw 

Cl^l Hlf 1 IW HtTM fUtffff* 

•rKfj uttf I cfti cfti nftffw fif 15 
itf If cirt»!tfti ff fi, iititi Cfti Cfti 
«lfttfCf ft*! nH? f« fltfNl ^Wffft 
futfti 5 f ftcf I ciitci 4fl5 itf f *1 
wcf, c*r CTO fnii ffwi «if-^fi5 f*? 

15-20 f^CftCtl CIW fCl ftCf I 
wfici Wtfl, CIW, *!!•! iftf f fifl *ICf 

ItlUtfJ 5tf fH CfCV ntCi I 7-8 Item 
fcfr f f «ff ftiff nifti Unit's fi I 

ftl «lt« 3 i ft? TOf^l entf ft*5lli 

«l«l tlft*! Xlt ftf 11 «ic?i ^if^ ficni 
ft? ffttf, Wf TOCf *i*it 11 ^lft*1 
f?ftci «ifft V fff few I 

vlicfi fiffi *tt^«r w « ?a“ 
fmm iftfi? ftfiit^tii itfirwfffti 
>111 ici-w*! ^^*ti It? ^ni t5l 
^IfCll 

?ti ir^ cfti cfti f tifi iti nt*t 
Itltfll ffCltW^ f5{H #tFtlt*l fffttl 
^«rft»! ftpi nfiitd ijifif fciE I 

fril5citf (Heliantlius tuberosus) - «l5l 
f^1 'ftClfiiftl <lf ftftl 
ftf I ItHf .4^ ftl'W f*lt?lf *111I 
1^ ^C?l TO¥«f5| ff fll ftl«rt 
ntftft UTO »ir?i 5ti fi I .ciftcin* f%| 
ffttii iti ir, cfftii frtlfcitf ffw 
fItcil dCf ftw I Wft TOf^ irtfjl 





<m ci^«|ii t5 ^ *19) 

♦w ^ ^ c*cw «•! Wf 

trtiiftii 

^CKff vt 

*ftftf^ nfcn t«ii iTOfi. 
’«tif*f cilt ww 4m 

c^ nttfi bff 

4rtv rt 4fll irttfcsTf «»twi 
2-1I6 cmftpil Sfti ♦fwf^ W4 cf^F- 

itfl*^ mf 4f3i«i ^cni irw ^ »R«4 fftw 

^tcfi *rw •iWw fi t c»ftfti %¥ 

c>!cw 4fti irrt»f I Fr* mf 
»!t« ^cni ^ICfl ¥*f«f5| •tfllfi •lt« fCT 
4v« «rf« <ffF mf w w ^ ( 

(Colocasia e8culentus)'-411 Ara« 
ceae c«ttC9f Colocasia 4tC4I «ni^« 47 
fif7tl 4f^larnlt I Colocasia 4tC«l 
13-1418 «r4tf4 ^tcf I 4tic7 ffi *ir« 
5-6jB *it4l1 ^fll 4m 7tfl C. escu- 
lentus-4i 5t7 «rn >|<4^ 

ifiRttl fll 4i 

«7*rm (Variety) i|t« I TTTtftl WtfRs 
*it*n «t7nw 7tt71 nt7ti 
fff f7| *ft<7T 7tt7l >||«(til7:. 7^f« 
Ht7tl ^ Ttlfi W >Trt4T Cltt 4W« 

fMtl: m7— 

75, ^ 7|, C«tl 75, 7|, 7t74 75, 

>11 75. dtTi 7g ^jtf^i 4| nn 7pi 

nt7t4 jpJt TwI fi I 

711 (77117 7J HtTJ 77F7W %V9 
.TtCTl W7I 4«ft ^iftTW ijNl, 
Tin 4W CTtHwi W HW C7?( 
7fWI «mtfl 4ni TJtTl^ 4 
Tlrt wl TfiTtCT Ttrf I WtJllffI 


4tl4 ctTw 71 7nr <^11 77C7ft7 

<W t5^ 7;7t7t571 7t7t7, tn €CT7 4 
(fflWf iTtCfU 4»tC7 44 ( 7 15 CTCt 7tt¥i 
W 71577 47t« 7tl ^Tlfl 7ft« 7W I 
C777 ^tc|f 7t4ft^ K57I 4tl77 
7t»ft71 ¥$7 f^fiw «r7tl 7f C757 7mf47 
|7C7t77 Ttw 7PII7157 C757W7 I 47| 
777571 751 CTI 77 71171(71571 57571 
C7t571 7157(7571^ 711 5751 7t511 

7t77j (Alocasia spp)—4ll 7^<J(l 
41^ Alocasia 1(511 47^(ir7?lt 

^^71 4f7lt 77(5757 4(1 60 17571 
Alocasia-41 44tf« 7(111 7(11 

4571 757r A. cticullaea Schott, 

A. indica (Roxb) Schott 47t A* macrorr* 
bi*a Schott—4^ fl7|8 4tlfll f(7 7l71* 
171S 751 7(571 4571 7*7«f7 77(5^ 
1 Kfl 751 7(57—47-47|8f W 

1 (7571 5757 10 (7571 1| 15lff^7 
751 7(571 57751 4(1 47 

Ifl 4^\ f^(^ 44(^1 7571 77l(i|57| 
1(77| 771 7H 4571 7571 4(7(1 A* 
indica-1 iti ijicici C77t 711 4571 
741(7 30 5757 60 If 7777 

4(17 51^77171 4niyf7 10 5757 20 
57(^fl^l 7^ 751 7(57 I Kl5»l 4577 
4^57, fl577«; 4(7(7 4 4^71 5757 41 
5(1 47 7fiR(51 711 

7 ( 1 ( 174 : 7 ^ 71 W(K ( 77(51 44P| 
1J147 7574 45757 (ill 5777(1 

751 7(511 Kl7fl 1171 7(»171 4 
7|l71 41t 5K7tl 77J (77(51 1J117 751 
7(511 

40-50 771 4(57 4(111 4(1(757 
45K7 K7511 1(P1« 41(71(1 57(1 1| 





rftw Cfrtft I <frf 

^tnr •rfcmif (Survey) 

>wf «rw f*w p m ^ 
cw cm ^ I w ijiff 'wtit 
fprtw <ew>r^»twl 

« 

^tf3i¥| (Xanthosoma sagittifolium) 

—4l ^Tfrt cffiT cvtar ^rw 

cw» *!t«si ^tii v\ 

*rPP ^twfift« «n»»W|c?i fvf^nt|!f 
« ntm «eiw« 5t5i p I *<1^ wf 
nt^fp •ew ^tcift 

«ltCf sn I ‘<IWCf Pif f IW CTt*ltCT^ 

'«c<rr8flnitf PI 

fp ws fitBceAt cirtcvi 
Amorphopballus w\ZW9 «¥ efftf i 
AmorphophaHus WtTiV enf90jS 4Vtf« 
^iCf* 'it! WT I4l> •tteil ^1 

^•fi| 

n»«fiw ertf '«fl ifCTl v*f Pf 

41 iCfT Amorphopballus campulatus 

blume^Jll «rwtf«l5« PT «rti ff^TtW 

iTifl pi 1t^flPlC¥ 44 PI 

P t H-iPl fPt4» 4 4ft41 4*1 

»rtitmj 4i1:nf4t4rfl ti. w wncm 
44W1 Ptff«|4 pi 1TC4I 4CP 

444 44 C4C4 ffC4l pi 

citil^. rpit «r4f4 W4 4 CP4 20 

f^4t4Tt1 44CT1 44 cPl« nt411 ill I 

4141 6t1 t5 W 

4f^t4 4tC4 44ltl 44 4t4tW 

4rti ftw cfti pp nmw p 411 

JO m 12 4tC41 IWf C44f4 *rflT4 

uptl PI 4441411 4ltl 


n’l^flfllfl 4 f4#ll^ ^ ^ 4^- 
Pcff tffW 414 Wtl4f 44 W4 fW ^C9 
414114 Pf 1114 I 

4C4i 44fc 111 ntni I ^ m9 
44r44 4[CP4rt fin I 4(141 14 
414lil 11 P|4^ PfP 44 P411 111 I 

4114fl4i, (Pecbyrhizus erosu*)—4*11 
411^44 €f4li %1 Wt^tf 44lC4 111 ♦ 41 
4lfl Pull ClftrCP 4 PT HlClft4tl 
4ftf ^4114 C1C4I 4l«41 4|W4 
44C4I mil 44\C41 4Cf 4*t1 Ht4JI ill 
f4| fn PI PI C1C4 4t4«ltl5 
ill 4lllCP CP4 PI, 41 d4 4f4lC4^l 
4C1 4C44 ff4 CPf Cl 41 IJUtl 
vrtitcfi C1C4 PH, 4ti eriii 4| d-' 

«ifl4*rjt ^11^ fkx iftmi ncii-nKci 

4lllll4S 4p4f^4 filial f4^ 144 
41C44 411 414^ ftfP *^4,1 IJIltl 

P14 I 

4111, 4lff« C4l4 
II 4irc^ HtPI 4f-4fl8l 4W4 4t11- 
114! 200 <4rii C1C1 44 fVcPeriti 

4<4 IP 11C41 4tl1«lt«lWi 
l|iw« llc^ 4tfl 4C4f ffl 4lcl 15 
1? 4* ti wl«3L( 40x20 cif^fi^i) CPI- 
fi[4ll-4f^pfl8i 444 5 CiCf 10 fP4t" 
•mi 4<1 fVll 4l1P 11 411111 \C14 
411^ 4*11 4l*J,4H 4144 Cf fi ^ I 

1111114* Cf 14 H mi ifpilllCPf 
41141111 ill PI 4f1«lfl 18*20 
f4C4l ^ ltd I 1[4‘fntlf HCI 41& 
PlllCI Pf 30-40 C4i%.^ll 

P P mfltl ^ 4t1ft4 PI ll 

pfit PIT mm 00-70 c i f ^Hi 
pp fiftii 6-t irtP PIT 4tvf8r 



nfh« ^rm ^11 wN <tn 1 wtm ^h:® «ifl w 


« 

TO TO to’ ^tCH I 5 f*l*rt »11 
clc> frr* fi I fiinpt 

3000 ctw 4000 ftfwttjrt I Ir^ftc^ftii 
'• Iffvirtf ft:n fiR TOf 
fitto «fi 90-35 h f f«riiti I 

•Ttf ^ #tfi TOft 4ff mn 
« f^fi I (ti»rtf. W«f 
*4#H, c«»tlN, «fft<r « 

*rt4t<fftt mk ’fftftrt itcfi 

ftff <4| Of, Wt<)tCf« CfW 

Ttf? VITfC^ nitf4 ffl f? I 

CV®S (Scirpns keysoor)‘-ii)( HU 
I ntffm: f«wi »n toi 
<ifti‘Wfli until «n:TOl8 nftm ^1 
1 mw 3 

TOfnPi cif^ cftk f«f n*mi cfn« 

I nfitw nw 
TOfti nuf^i tfw *rt«i ftfj TO 
^1 «tir8i ifttfi nt fk| 

f»f 111 III wntnfi fn itt#:! nn 
nicn TO «•* f%i itnt^ wtr»r «4i^ 
TO CII TO itCl IPffTOI «t 
(^ 5 ^ HI I 

If^lTOtRnCEIiocharisdalcM Ttin.)- 
If!wfitff>r cfTOf ^ hh 
nn^ TOf I TOtitu w»rt wftcn it toi 


ttllf«41^ TOf«fi| CftI fw 

<1 <TO rS UtPTl) TOi I 

TOtif If Tow CfW f is^ fiti— 
Bti oirfitw ff n iwctI fii fNi 
f Ifn f it«Kf w «f 1 TO fi I 
ff Ufti ItfftfJtftcfi TO ff-^fiWf 
ff 4 cf TO fi f cili TO «ti 
7 U TO TO 11 TOI 

ft TO tru it«« TO, cfci 
TOtf I f CH f*tf f tfl lew f 1^ fCf iwl 
nfiftM fsft f cittiBi ftcf I tifTO fI 
Wtltcff fl UlTO TOftf ffttfl 
ffftftl .Itftci flCTt fTOI fl TOtl 
«ltcf I 

tfiftf f«fTO iJ^tf ctiTOw 
fcf nrtf ftif <ffti ft*fi TO(f 
fflltci 5(1 fl i cill--*l6t (Cwrceema 
tedwria)— f*ijr Wlftl ff «tftl fill 

citfli nij ftTOi Iff TOf* fii 

Maranta arundinacea f CurcMiaa 
aoguatifolia itlf ftCfl TO (Rhtxomt) 
CTOF f rtlitft fV« II1 Canna aditUs 
—fiS ftcifift CfCf frtf 
ftfl fl ittcTO Cftff 
TO ff fTOTOCltft flffll TO 
TOti TOwtftt Prw f cit^i fif 
ffftClTOTOfll 



'tra-wsi "6 ?i»rt!R 

Srt^Rftnn M 


nwmtf *0111 TO TO 

ftftfi CTO ^11 1TOt«.- 
•ffn <ffpitt « iff—oil fni^i 

n«fJ TOCl <lffIftffftf ^ I 
1Mz9 cftff^fTI TO «Jtf 355 Cftl8 
(1969 »rtw« fW ICf) I ^tfif 

ftfTO f fftft^nfwr ftifti 

«•! ftttfr cftwfjti TO 

(fti^ fii cffi TO, ^ 

30*40 ^fw TOfK*llf« 

Iff TO¥11 13*14, fro Cftff^lTl <TO« 
fftl TOfU 401 TO CTO TOl Cl 
TO, ftCf fTOti^H—ftTOfvl 
f¥r¥i (fitwtfil) TOtcif 4r¥H ¥tii i 
fflPff wm irf^'i Cl ifiTO ^TOf 
ItCff TOtfl, ftTOfvi f¥C¥ TO 

nftiti 112800 imitfi I i^itw :if^ 
TOTO-T cTOfi (fTO) fl iftitt 
Iff cwttff 111 TO 15 TO ¥CT¥|5 CTO 
{Clll—TOltlftl 15FI^, lUtf, Cfl- 
TO. fTtTOl « toI^I) IttTOllfl 
cm iti I citHife m iti, 
ffiTOUfiTO ifTO ^rni 

«fff itCf TO I l^TOl Cl Itci 

•fWtl Cft¥imi CTO «TO, TOf TO 
30-40111 iw f1 itCl ftfl Itl TO. 

TO 700 cftfe itl I TOlMt%l TOTO 
fi TO «rffcitRrTO itfro yro n 
TOW itTOi 11^ ici Well 
^fkw TOTO f TO'mi CftfTO iti 


nfiTO f mil r ftwf: 

iTOl-ftwf^l ITOfi iTOtci ¥**ri 
ici Wkm 4p iftitei iti«t<.*ir«i 
41 11 toIi kto. i^wn 

ftil TOitm iPi i^iti TOif 1 Wto 1 
citftc^ m TO, itfwi w itif 1 
11 Wnfluti icn Ifti-itfH i¥i 
4¥tl ^tfll ItCf if ici 
lew fluf fI TOU Itn “iW ^Ip^l I 
l»lfs fgl iflltcl TO«t«.lff ¥llf 
in itiTO TOf-itili Wff f fifti 
itfro. ipicf TO, ^tw fif 
TOcfi Iniffti fiWfi ciciTOtitcf 
IjP ¥lCf TO I ^«1 f t'TO «tc8lii 

ftwt^ln tion if^ TOtci 

TOtHm TO«i I 

irufs iitii ^cii itiTW 
itfJ Clt¥ Iticil ItCftM^ iftlTl fl 
Intif itftwi TOi, ftil ^tntm fii 

ICl I Iftl « «?Hcil in* TOCl TOfl 261 

Itltlflf Cl^fl¥ •tTO^ilTOtCfl TOl 
TOJ ciffli TOf TOitci TOf cm Iff, 
ftwi TO TO1 s ftli, ^ftrcfi, itlUi- 
CWl.fJtlPWtl. flfltl. lltpfltl, TOlftl, 
citfNti, cftfli. imiPriti m i 
itf^ffi itc¥ nfiitiii l^wikf 
'll ¥tin fCfi mu Trace element 

(iTOitlff ciH)i utwtftw, fntf, 

► 

TOftfin, fflii cftil^, fWr, citii, 
iftTOTO. cfwfiTO, TOfPfiiti f 
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CfftlN fWI mM '« 

cfi< nfka* itw ^9 ^ 

snfir fc«i« cfw wci vjjw? 

^ 9 ^rvt- 
4tff 4F9 <rwr^ orti I 
wl^rs «[f» nt^tw (50 «tc»f« 
1 vtn) c^tipji ^6w §<«•« 

f5iCTi (Pwwt^i isii«r) ^*1 nti Tiff w m% 

CVt^l wRciF^fW f5»lf CTI 40 

it^ff «ti’ni l»tcw V4fi, c’fiffsc’a 
f4»rtwii »fti c4c^ ^ic« •ftn ^\ I «fPlC^ 
^[5 m nfi^ti*! 4Jtwt^t«Fi ^ 

wftw §^n^ fec4c^fc« f^ifk^. 

*rr?Rt*r C4r? ’ft! I c?4i c’fci c^, 

¥« 4 tl if roll's ^tl- 

(ttW iTtitli mw 9'^ 
itati ifti|«4tCTi «fcitifsi I 

wr itv ••» '« 

•fit<f 41 nti rtcf I fri afl ifftca 
41CH n* 4n ^«*nf?c4i fw 

4T^c5fw», 9 nMfnm 

iiB« ^ift«f<rrtn 4c^ I *ii ijfafU- 
fta >rrt «r«tc»i« 4j4>ii i^ciui 
<rtia4T 919 wti nt«t« 

fm9i ta, fitw: w’iT?tC4T 

i|f^41 (Osmosis) fiffantl nC4-f 

n»rsf?i ^tPr^n 

itvtnn 4t?mi miv wPrc«*ifi 

irtiti’fi ««<n «i4W fn iititf I 44Eft*i 
n\H\ »<W4 «i4CTt ff|4. *rft4tCT Slt4tf44 
•ifiNiJV n?t< ’ft! ftntTi iJ4«l OT I 
t9% 9W fn Ci*?t Wl.ftiJt® 

wrtM m9 3ri%f att- 

<lrw. 9^9^ 

7 


n?t<>iicfi Btiii >ftf ftniw 

fir^f ^nciffP^ai if 
ftf 9t^^ «rit*f fWiI Cft Cflf #fi 
'f^i fttii iTifti 99^1 CiCf WBCfl 
FfCii wft CHZ9 itw spf •!¥ itlcjttfi- 
^ *fiH ftfir»4 fff wjw 

iiftf m I »«i «ti ^ciV *1^411 ftiltifofi 
ittffff ftitcini^ i *rtf iiiftcw w 
154ti ffir« frw J 4t^ mn'9 
itlclrrarcii fpsti Picfe liifi ititlfwi- 
il5f itcii «r«tcn I ?ff*i iftciftfti ^ 
iti|i iitfff '« «r-ijf i^tftfcn 
iiJi^ flwci cf tfaiti (itl- 

c|rc«fiii5« «if|8 ii^fi Wff^ 
•fftO 99^ fiitir ff i|t«l 919 
Cffiicf (Caliche) ifl fl I fti 

fWtCi iJiitCii fCf iTtWfifti 
Icitwtrni ii itci <ii4 tita ifi in 
«iji *ifiitti 9^ 111 pFf <»ii 

fiff^ciii fii iii wt<lfi iti:ll ai i«ri^ 
if fil 11, ft^fi fiiitit 

itCilCf (Haber) Iff flPlf fMKlI-flfiMtl 
fefiiitf it nti <r«cff 
fentl W ^tflfifClil itt- 

cJfcfi 9 njt*! ftn 9 stem 

41«tCi •tl’^tll ItftlPff wtcf wftn* 
fill fjtcf nfiif fl, 9% iiir ’fftil ff*i 
ill <4^ fi5 ci^fif *fft< ci cfti cfci 

nftf nftitci ^afi fn cicf ntw i itica 
iilfif it^cttiwi <iii fftf ^tcf ^!;i« 
ftintCfi I iff, 4919 itiltftfi 9 ff 
Cftf ftintw fl fil t5^ iff I 9 
itfti^f fiwtcn fl ’fitcitfiii 
fjtcni fHi nm *iiti fi^wri ftflw 
*f| cfitm enf I 
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N,+3Hs?ft2NH, 

iifvi fpf *rr<tm: v 

c¥iT ’Tf, cf ^ 

C^ ^tWtf «TTtC«»tftl1 *tTt>r 

cm sit|cjt:wsr « *tfc5fc«F^ ’fitc^ 
nfii^ Kfi ^ci sitfjSfcw?, tt^cgtw=i 

"fd ff I f^wt4\ »Rt«ftc=? 

f*rf%»it« I «fi8 ftfwii « 

ftfwi sftn sjttrttcar^'« i^t^cgfcwsr ’frfc’Tfl 
••fis f<Pii n?fc<i 
( «innsT—Iron ; WUf 

^tc?i itntiftf »f«^tcn ^«.n« 

»ntnt¥ nTt*r %*t c«rr¥ ^- 

ntfira ¥w i«fii fipt 'itn 

ifjtn «fi« I ^itwtfsrii 

•inr® 5»tw ^;tf« «!r« ¥t?irf I >it«iff^f 
^itPrr®fl ^Ttc*itpTiN 

^tCTtfsfit»i iSrc^fsi- 

’qfS^ ^ »rt3l OH 

w»i) 

»ruiRr«i ^flw<rtr»« 

v\Uwt 4^18 

^•ii ^ti I 

*ifwtci nti «rntcn 

Hfw 'M I 

iwtil or^ c»f« a nts «rmrn 
ifft rtrf ^^*if <rtvira« nfi^ 
4tl 30% 30 wm) Ci'lt fll 

w c«rt« fw ft'fw '•- 
^ fn nt^ 


'S w ^Cf %^*ti 

4fti I ^iww, 'Wfi 
't C^¥ 1^ ff’ltl ^*rtf ffl 

«fCTtW^ ff I *lt??C^« *1^ 

^ w wTc^ I 
c«tt»rr<**ft«rf *f«?v w.<7 
n'S'f, cnt^-«rtf^ fwtf^ iftwn 
»[cf »r^arrt *ff^ist*i5rrf wci i 
•!H>, *f«« mi mi 
fn« ¥« s»ii »« ¥w vtn 

^«.*tf H9 fTi 

icai:i.*jn?wi m I ^8- 

n«wtf?f c^c¥ ^fi<rc«n 

m "im 

nirtf ¥wnpri ••cn 

mi ^f<¥ -rfiprrft f18^H¥ 

•r?t< m D-D-TI m irr'!fif^¥ m 

®tfi3Ftni ®t8f^t8»i Stlcftni 

<yPr^lw ’if® fl^sftn® *f?tfI5fl 

«i¥fii® ft® I ^wftfti 
C<fC¥ ^1C« C¥tl5 C¥ti8 8^ D-D-T-®! !«t^ 
fr!ri IcitwH, ^tftfl ®®Pt!t! ftfti 
!t(SH ftf «rf^ti fc® ®^ft 
C!®l C®i:i C!, I?* b-D-T-4! 

nfti ^irs\ ®fv 5il fci !ti I nft^tc® 

>r«f, n®-®!® ft, ®t!?Wl ifVfW! 

®C¥® ®! ftiHf ®1I ®ft 

ftwt^v ®®® ®ftf ftitn? ® ¥t® 

®®t® ft®¥l ¥l8-n®f ft!tf¥ 
•rftrfw csitf ’®tff®i i®tii®i 

®ini ®¥i8 fw 

ft®H¥ ®ft< f wftt® tci ®rc®f 

i®i Wi«r®ijKf ft®8 ¥11 ®i 

«tt?i !ifft® ®n cfi ®i I ®i irft¥ti 
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’ifftPnw I 

^Wrt m fWI 2‘4-Dl •lirKl 
^fiwi •fw ficfTwi ftw fc« I 

^ irtisft ¥iw 

HtitI 

^fitw 

feftc'Ti §n* <«« cf faFii c?<n 
^ti ^ I «*fl c*itfeit>i^i wnif wc»i '•w 
Bffti f»tsffl1 f«rw ^ iftstf 

tf?ii c?«i Ml n«rt<fBflt ‘^iflB 
St^cjtwi fipjifw ^tf»il5^ 
^Jtfn® ( 2'4*5-T ) I 'M 

f<s»l n^ai? f 41 5C«i I <1!^ 

41 4lf^4t4 W44tfl ^4 
41 I ^t»lt»l^ 41 '4Ttt4ir44t4 >fT'14FfC4^ 
4ff5 '®t»ft<t4H4F n'rtC<4 
'8 4M 4J4ft9 <<1^ «l»ICW fei:il4C4T»!J I 
«Jt®ic^^nm4a 4iif44 >14^1 n*ir4fc4 
4>Itl4-f4«lt4l41 >IC5-54 4ftCt41 ^Urtfl 
^tirt4 ®^4t^, ®1^4tn 44^ tiff 41 
(Fungus) 4<tt4C4 ^<.*14 4Jtf4 ^lltr«r4 
jfit »r^«Jft4 fw ^fi«rif C4*C5 itfTf M1 
C3FtMf4»I f trtr*14t|w tflll f4f44 lift* 
4Hf (Fungicide) •fftC’ft f 

4J4ftC4 fefiCM >r^4tt*f4 4J4tl Ml® 
4fl44 ft I 

ffii^ f4t« ns w tscnt ®ts 

■15M 4r»t4 4cfe 411 «fl| ffMtllf f\^- 

niftft, ^5f ® cm® ^inss 

ftstim 4rf4«f Ml intwf snfi**- 
ftwftftl fftlftnf <trf®f44tC4i 4J411 
Ml® fiw ft I nft® nttn® 

ftltnif nMM MftliBCWt® 4tf44 Iff 

(Fumigants) mrtKs 4WI fUlt I ttl- 


nc®i tMTtMH ®»|4 l(n¥ nftl^il 4t«^f 
nfi5t¥4i ¥cf itcnif )(m* 

*1^ 4in5iftlt ^4C¥ 
Ml Ml ^tsll cStflffltt®, 

ftnttn ciftti®, IftfM iticarftti® 

ntfUni: STSfi m i 

tftfi^fs c®ii intiiM <iifl6 frf«44 
®4ft4 jpair® CMl ft«HI 11® MCfl 
®C4f nfsats « 4JCM ntM ¥41 n«4 fCfCt I 
¥4»1 n^tircfs 4I4T4ft® *514 ¥ftc¥ C¥t4 

cfft ftfti stntiftf nfr< if^cs • ftw 
3/4 ftl4« 4C4J ¥f4C® nf*l nff 
C4C¥ *rf®t«ft ¥tn4t¥lnft ¥C« 
ni¥ I ¥4*1 ¥C4¥ 4TI, ars ¥ 

nscff nwi 4c^i ¥rt*ifniw nfstcs- 
41^® (Calcium cyanamidc) 14^ fftn- 

mftift (tfstl® fini ¥f®^s n«ftc<4 

5tt¥l llfS nMH¥ (Defoliator) 4*11 
Ml 4l^c5fC¥44i5® If 15 sjfllfft *Tt4 
ft*!ti4 fffnftsti ntitisi4T^C¥s sTMta 

fft-f4Wtl4S ¥¥|5 *ist¥4 fltnfilfs® ®nT I 

ffts c¥ci nwcvlMtfWfl ti¥cf 
®ni4 4fl® fsftf ®4Tri4W 
tfssi afM ¥14 ¥fwft¥l« ![#StlS|l 4^414 
¥4Cf4l ®t4 15/16 4tlH 4|Jr4^ ¥M¥ 
«ff?l4-nff444^ f ft¥4^CM CfIf f-f «4 C4^ 
¥1® « ftM ¥4*1 fe^nt¥l4 4¥«r MKl I 
C444 nwr 4t\4 ¥l¥ ft>ltl4 414^® Mt 
®tCM %\V 4^1¥CM njis Wlf¥ 
44tlC4S 414414 4W 411 Tt^jftf « 
itntiftf nffc<4 (iii—4iftftc4i 
4irtft®, f«^tft4, 4iitf^4rcitl5¥ Iwtft) 
n^ftarci nti 4l¥C¥ ®f4¥®i njlfi fs^ti 
4J4¥1 414M4 Ml mm *t»fifMnti 

W¥ti®« 44tf4f» 41 itntift® 
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^c«if oiittpi ttcvt 

(?<n fniti I nft^t \ 


CifCtft, >!¥•! 4ftf ft* 

^*1 ^f«*r fi «ttViit*T cfcfi '•ff 
ft*C¥ r*f C»f^C* «t»r ¥«1 I 

(1) : 5t»!, ff, 

NitPt cit**it«^f*f ft* I 'flc«r« fcv ^ 
•ffiifrt «l car*li *fir1<f« ftif I 

**I8 *tc<r^rtcsc^« 

(2) mikm ft^f, ftf, r®>i. ®tf, 

^t»rtf ^»itff C4tf8fft* I , *iti 
*f®« twf cf? ffK stcf Wf 
CWt4 '«’^^ftHtC*l 
ftCf I 

(3) C*f *. C*f, ff»»ltff, 5^ I 

V*i r«f *t^N «ttf ffN mm 

*titl ^n* <it*ffftc^ 

fir *fi ff I fft:* '** 
f4ftt^i *rft< * ftf*! ft*2rti fi 
ftcfi cfc<? f4c-t»i 

ftClt^f «»ttf I 

flftfjj-f^wrcffl wfji «r«tcn *fjn 

W«*i ffiw ff* 44^ nfl«it*i c<r 

Wchi ft4, ^ntf 

wttftf^l ¥fi fnc* I ff* 4c* ft*f>i*rf 
ffMttff cf cftf >r«t4*ii csil, «ifft* 
cftitf wi ftfCiEi ¥t«*i rfRritc* 5tm 
wf^i *t« ^^ntfffi f% w 

^t«lt^fi; ¥45 44 iRftf CftffWI 
ff*i Cftf ffCfl f 11 6Cf fi 1 *t^ 

i^itcf fi»l4^ii itftifff srfriti 
ff%i ft* «r*:*i fciffi *ci:*f» 


ft¥Cfi nmwsfti fft^ ftc*i fwj 
nflitw fti^tft^s^ ftm ftftfi fniCT 
cf%i *ti4, ¥tftm iiftnif *tf wm 
f 1 «titf*; 4^ *t^f ftw 1 *tt flittf* 
hf*«¥ c*t*wi ftltf ^fl4 ^ *t* 
ff¥ ¥|6 I 4| cfIftflff ft* I Itfl* 

iff* f^flf ftflFftf ftt^tft^®^ ^®f*l 
«rc5fei fan «f*tti 14* im 
fMtfi* ^nta cf*fti ftfl ffti ¥ffi4 
¥tll ¥tf1 ¥trf Cf, ^fiWWCf ¥ftl1s 
f1 ¥lff fitcfl fCf fWI 

¥ti f^cftffcfe f^tcft:* ftcfi ft®ti 
*if5 «c8i (csFtwtfff) 4^ 

ftici 4| il^tl ftf fClCf ftcftffumf 
(Photosynthesis) I ftCfl ff,* *ft®tl 

ft®ti fff fulfil fc¥, ®i cfcfl ¥tcn 
4^ f^CftfffSFin 1% I ft^tl ffL» 
c^tritf* *1 cff 41 cfiil—®tl 4:* ¥f f^f 
(Catalyst) ff1 ff I 4^ ¥4ftl ¥*tl1S 
fJtf * *f ftCf ¥l fCf ¥lflt*lf^ff^» 

ftf* fftf I *n:i ¥ifrt*i!®ftl:®i ¥4 *ff 
ffeft® fci *11 -i#il * cf*ftcii 
¥11 ni*t¥ti cffi cfcf Cf, «rt^i f® 
^flfCf* ffflt® ¥flf ff:ftf-¥ftf 
5fC® ftCfl ftcfi fi* ft®ti 
^fCfCf feftfcfttf 1 ftcf t5 ^ *1^ 

f f f1 ffl ftc* I 4lrt fW1 ^Wf 

ftfLSftfCfi ff 1 ft^i f :* 4l fw ttlfCTi 
ffsf ft«ti ¥ftita fttf «rcff *w I ftl5 
Cf Cf ft f t¥f ftftlfl ¥f ¥1' ftftf ffl- 
¥t^l fftf 4tf ft«tl ftf¥l ff I 4fTCf 

tUfCftcfi ff,* ft ortcitffc«if f^fc^ 
fffticil ftftCfJ fc^ ftl? ¥ftft!r * 





^ rtr¥ TO! 

«H wi <r^ ^ w wit^^- 
ftH witsi ^ftrcwH Wf wfin 
J^ti: C0,+Hi0-CH,0+0, 

•IM WitilfeftI® C 1 C¥ 1 #fll 
•l#«t ^<npi rtl»rtl (Starch) « 
C>|^1r®l (Cellulose) : 

6CH,0-^-C.(H,0)« 

(jr^c^tw) 

2C«(H,0)«->Ci ,(H,0),, +H,0 
n<^»(H,0)e -(CoH, 0 O 5 ) i+nH,0 

ifttn 

w«ci 9 jFani ®it^- 

cftf^ fNR«r*irn 

fiwt^n <l«rCT ¥»C« 

w fl w I 

c^ic® 

ffaw ifii 

« civrfi n«tw 'irtcii 

nnrf®i >itfnv »if«wn 

^tOl I 

iftm nwj w i#irt 

«t<n nt^ 1861 i:w 

^c*\i® I 1890 tJ *W 

iTt*!f^rt® c«tcf 
few I 


«iftf t<i cfcf VP fe» 
w nftfTti fWJt*f5iftlc»i ft w 
itflit^f vtwwi ffitew *iift ft® 
fifitff®ftl® cfCf jr^tftf siartfl-it«i 
^®r«« fw fifcfi frtiwI fwn filfrtt 
cffi cfcf «, ®f-4ft ewntew ®rtp® 
ftit ftf ftfCW 

f 1 n«’^c« ftf f(Cf fttf I fifw fiff 
fiwcfsftcw ir^tfttt« ftt® 

eft® ft! I fl iflfftl ffitf 

fit® ntitfl ir^tftf cfcf c^wti *i®c®« 
*nf^ ftfifti ftii ®®tci wfft® 
wti ifftf)! ^tf inticw lf)ntt»r fW 
fftl «^l f^l wti, ffiw Cl-ff ®i^ 
ftfei ifcii Kitf fw ®®rti| 

U®» Wl ifl® fltlfl "i^ll CfCf 
ffiw tntti cifftni ^^nf® w ft. wftft 
®fifc® fftf tntci Iff fHitf ct®fti 
«f®f«i f■^4 fftwi ®tci I wTff nf®j 
ftf cf«ffen fUfW fif®! ftfwrt w, 
fifi ®fi 4rift fifttf ijffiij ft! fft- 
itft® fii—vff^ ijiftci ftf-cfffntwi 
fffti-ftfti I fwfffftftl® me®! t*f* 
fin ffti f 1 ^ f f, t®ni cfft f®ti cfl I 
®tnnf» ®i^ w(ftt®it w citf Iff I 
fiwfi?i£iri ft®, fftfc® t^ift ®ii 
nwtltf* cncffUftfi fin^fii ®m(%i 
t<.ntftii ijifI ntftntff fti ntti i ®w 
fftf f#!! 41 ^ ctsnti 4®f®i ntn fff 
itn %s ftci I f®if« ifti ®fti ffti 
ffjltll fIf! cnCf ft^l IMtfft® ^®fii 
fim cfHf ftfif« ititf I 'It® ff^ft 
fit! nft cncf fwi cftfiti ®fiff n 

U I fftf ftitfft® f ft*ll ffttftCff 

entf f wJffftf tl® nicwi fti ®fi® f®i: 
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CO+H,-^CH,Ol 

^*rc« nffM «ifipiti 

^i?wr >i^ti « 

mnt itict I 

c«itlB^ fj utftf ^itf c?c<[« 

I c«rr^ii 

xml w 'Xfis *w«fxf *txKi 

XtXTftx •OtftCXl Xlf 

Hfwi X® xf-45fl8 c«tti?cx« ixifl ^ 
¥011 ^cxf«Pi ntcnx xtxi 4x^ cw 
•fx^x %C9 ffw cx xf, (4ffl5cxf m- 

¥l»H¥ ^t¥fx <1 ¥t«l I xxfwxfxtxxi 
*f^w«-fl^xtx 4llf C¥tx C4tilx XTtofX 
¥|l ¥fC¥ w XX fxi CX’S.Wm CXXX 
^flX?XCXl 4XTX r»fl, CfltUx Xt¥ C¥Xf^ 
«rtl>x cxxt¥tcxx ttxtx fenxxx i cn^wtw 
X¥ C«Ttl5xXtC¥| '¥f¥¥fl *fXt< I 

xt¥f« xt¥t« ftr»it c<rtl8x fxw «rfx^« 
cffC¥tx nix ¥cx I xnticxx c^cn cxrrtJcxj 
nmxi 4¥|8xxn¥f wii ¥tc¥lnxni 
xtl, XtMI, f®x l^jtfxx nfxxtt^ cx C¥tx 
ffix c¥li5x «fsfx¥ xw, ¥tx nstxxi cxI i 

¥IX ¥XCX1 CX XCX XI, 4¥Xt¥ XXI Xtf XI I 
¥txn, ^tcxfxxtf fxwtx’^ §®¥Xt^ 
r¥|¥tn ’¥tcn cxnx«xtxtx gtn cx c«rfl6x 
^ttx. ¥tx n^oixx fix 4| rxxcx ^Ktx xt?^ 
rxcxixx I 

ffi «rxx nfixtci ¥nxc¥ cmilxxrcfi 

^¥tX X?l¥«XX «lffxx ^ntX XtXCX I 4C'» 

xftxtiji ntxtcxjf 4citfX xf I 4f xxcx 
xtxx xcxx •r¥C¥ cntx xifxci ftx ftw 

Xtfnn fWX f ¥XX ¥tX csli xtix «f)xttc¥ 

cntx xtxtxtx I ¥C¥ «tx ¥^xxxt¥t« 
^nixt^l Xf n1x4^ xiipsx ^fxxi iitntf^- 


¥tcx CXC¥ cncfl ¥XX cntx ftxiwi 
¥\xtXf¥ ffCl XlfX XXfIn xtx^ xtfxci 

«rtnci ¥tx xtxtx m9 x^, nlxx ¥ fxi i 

(Yeast) XC« 4^4t¥tlXX 4¥ 
fxi €tlC¥ 4X XTXXtX XX t XOf 

c«ftl5xxxn 41X1 «tfxx-nf# 

¥xtxtixi nf<¥TXF XI ftnsft® nxtofx 
nffltxtn 4si <rxn xtcx xx«x cxc? xfi i 
nnx xxt< cxcfl ¥tcx 4CXX xt¥i n» 
fx'^x fxXici lwt¥ n ¥f cxcn xt® fxxtcx 
4X «l6nx xcxtxn i 

cntlSx xtcix ¥tx ffS ¥ffli 'slorx 
Xlf nilfixi 4$« 4¥ «fftx xf^XtlJ 
x^jisx fin 4nx xplxtn. cfin cxijti i xfn 
fifftx nr^fjff xrcfx—4XX ff, r^fxx x® 
xxtftx ntifxf ¥fnfnxx sr/tflx xi¥ nx 15 
fxinx xtf I niifix cxi¥¥ xx ^ntcxi 

XtfXtX'Sft «t¥® ¥XI XtXl X^XtCX Xt|- 

njti¥ xfix 50C0 5x fix fjlflx n^«x 
XXI ftntix 4x^ Iqtixin xi® fxntcx 
xixxtixx ¥t¥ mtflx n^mxx nx^ftfxf 
fitffltx ni¥ ^tiif I 

cntlSxxxn xtifKntxixx 4x15 fnr- 
xtx ¥ nt<x §ntx xim ftxntxt^x 
(Algae) 4X Xfxtx Xptxt^X 5tX} 4X XtX 
Xim Cftixnl (Cblorella) I 4| 
fitxnxtix x^nffi xxxtx XXXI xtif i 24 
x^tx xixj 41XX nwi nt¥ xn cxi? xtx i 

4X XtlXX Xlf flixtxx ¥1 xn, XXtXlI ¥ 

fntixtfxxtxlSx n^nxt^i nntx i ntfintcxx 
xixx na(ixx xin nx^f xisx cx xtxm 
nif, cnxfn nx cartixmi x^xtcx «tfx 
nfxxtix « xxxxix xixxcxm cftixntx 
stcxx xjxfi fncf»‘fxinx xrx xrtcxfixtx 
nfxtxtnx xtxftxj c<ttl5x 4X\ 
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cn Hi wfSli *rm< cftci*iti ifw a 

11, wn <rti 85 »tn ctii 

»fit< itcii arnwti m cw 

men itt« lis «tit^ 

cirti^ or? wmtci« irei 

iFwti iwi iitm i^toE I C3rtn«ii 

StCll let Cl^ itlH-wfll Hftl ¥11 
* 

It, ni ¥t«r m i 

faFtiiin cic¥ ^m¥i ^nicn 
fit iti I 

c«(ti8si itnw 'ist^ cifefiti 'fills 
fenti OT 'iJtf*ic«i irntu 

fi»ti icicf Cl, '®rrtr*(c®« 

•fi^ ifr ici c4tl5en 

ffi itncicfi (fill 

cfiftfSi c«i« istciti t^iti 
«inf5r« cifitf ^fcii 4*1^ ^TtPiwt 
'ittfi® cici ^rnten cnt^iiffl 

it 11 cfcii fti cfittlSi I 

cfirtfScn nw wrlficit 
ijfiitfi ¥11 itii cfiTflSwi ^r«¥n ^1? 

^Ftfiwi ^Jtfne®! ¥[i^ci¥ citS, 
ltd »fic?i 111 iti <11^ #1 

firi cic¥ c«tf®i »<i^ irjtfiwi ir/tri® 
irntcn ^w ficn citi cili 
c«rtlSnf*i in, itn, f®! 11 ®tcn 
iii«i mi nffiiti mtfini^rtfi® unti 
¥iwt cicit firaffifi ficS itii fii 
i^wi mifi urii ftiti 111 It® ffiitci 
mtftiit mtfne®! unti «r¥fi!® 

'fills ^1® ¥*if iitlitii 
ftwtn iw itei I i^cif 1® »r«y iftjiei 
mi m iftnn dtf <tK® fCl 111 
men it^ fiwtimicw ciiwt^f 
niKi fi. mi, c®i, ifi Hrtff ®i 
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I '•n ®i firitfli ® ciitciri mcitn- 
ilS® m >n® fltitif^i *rit<i itwtci 
men nw Cl ®fi«iti^f«i 11 , 
®i 1C® Ills ®tiri¥ f fti iiH I firit- 
fficii I'cswi »fiti iitimm 1 •iwNi 111 
nititfii ® ®f®c®cn mcitn cim ®(N 
n?i¥fc®« ®ti ¥1 ntfiit cncii it® 
ifiici <®i ^®f*i itiitii ®f®lfi mt- 
lit cic® fecJcii mtci Cl c®fSti^ii 
fi 11 ii*^f® fif® If, ciifi irciitt 
®fi®itc^ffcii 1® ®nfi¥ ifii ifMi 
It® ffitci ®«*tcifift Itltf^l c®wi 
icf it^cstcwi iTtcn ititifii imfci 
»ficn il 11 I 411 fitfwiti mi^i 
fiitci ficii itf 1 initi 111 , 

-t#ii, cum, c 4 il 5 i®n c®f nitc<i 
mill «rrani cifii ii®, ®i® ® ntit- 
ntpF ici, ^ften itif cici men 
f^fvf ^nti fiici cifii 1 ifcn ®fi ®ii 
ci^i ®ti nffli® ici itcn 'jifitc® i cifri 
®tici itii’i®j®ti iicfci If it<¥ 
fisrcn iti\ in ¥ci I men ntc® ®\ii- 
lenten it® ici itci I fii <11 

It® ifitn ituiiti ¥®St HeiHS— 
<fi n% ^sttifff n I ®tcnl iit icici 
Cl, itc^titli^^, c®tfti ® ciwnf^i 

®t®\l lfnt?t It® UTflCiCl® HIT 
lit! ®cf itl fifii 111 ®t®*li imn^ 
if®i nwKi itc® ici <111 !■»(< 
®«ti I Hci lit iti, <11 iit< ffti 

itc® mif ¥ 1® ftfSrci c?®it cm itn i 
11 ic®« ®*r, 11,1® fnfir® ff 3 ii itc® 
iticn iti^ffl¥ ®llFitfn c¥ti ufHi 

1^1 ^ 1 , ®tl Wlflt firflllCll C¥tl 
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^4441 4^ ^41, <14 'tlFW «n«* Cft4 
nt^f ^ CWI 4^4tC4 114 441 f^f 
4tlC44 4t41 <444 4WP|ir*4 IfWT <414F C4 
ftllf 4tCl 1t«, «tf 141 

44tl1 4fW 411 4tfC44 CTl <44(8 41 
Wi imr ftcifi 4rtcfi <4| 4 iI8 
1^4 i 4t44 W 4C4C1 <44 twt 141 I 
4144 itdTf ^14 Pl#4 114 411t^Cl C«rCf4 

ittri 4144itir 4i 111141 cfif4?f« 

4tf4 UlIlT 14, 14tWf itCf4 l^m 4t4 

itci C4ri <44^ i«rt«r 14 ftifiii 

<irfri4 4tW«n, ^^4 '9 «ftflC'5 f4C1 


*mc44 3Wl4tf«tltl it 1»« ^4ftoW« 
4Wr <41 f%4tl ^IJ I mWi 4K47 C4 ITfCll 
*114 mtl, ItWCl t^fCfCl «C41 
IW lt4 fllH til? cm ^14 
Iflftl «rtt <44^ itfCTf ClCl If «tf 
fptiff wtm I iftnw 4HC4 M id- 
4fl 41^ fji <V(K Cfl4t4l «rff« <4| 
)4fsciT4 •Jin C1C1 turn 4tf fm cm 
«rff^ «tfT iftiftaiitu iti 

«rtffii ifwTfv4 tir'ini lit citit4 

4tt4 ClCll <4C<I 4tlC44 lUtCl4 11 

ifIntCM 11 in cid itn i 


•411114 <444 4t4^4 itltl, l^ltlT Cl ill 111, C4 ill f44t«tfl 
41144 itHfCI Itll 1^41 4t^fr44 1 41*^11414 lt4f«4 11 imiH- 
I6t41^11 Iflfll 41 0C4 r 4f4 ! ^f4 C«t4t4 1< 1^41, ifl 1 ^Pf 
Clt4t4 411^41, f44l4 I Clt4t4 ifflr I ihl, 11C1 14n^ 1« ! 

Itl 4^1441 ^ifllCI 4314414 1 141 ll44i 111 'Il4ir4n4 
flCl Cl1^11lC4Ci4 fifinri 4fll1C14, 1^ llci fi^ll4 Il4ln4 
lrtJl4i\ 11J lf4ClC14f 111 11441 It^f 4?l4l4 <444 <41 m 
4314414, C44tC4 1141114 IfCl fit 4ta 14, «4ft 141 144114, 
114t 141 11^%, 44Jin 114 fn 4t|l m 4fl ll4Il fl 
itfICI 4fl4l lf44I^ Cirffl <4^ 411«14 tclH ifi, ifw l^lNlt 
ll4tfl»tci Pulutll titlin llffl lf4t4, llfllltm t4tl4l4 
4ft t4i4 tnnt 111, 11414 iifti i^n r 


il5l^ iipiCTr 



cm t 


fkn c^vtvf Fwn, «tf 9i "j’Rtcfcin 

1 «•> 

•ffwwilf 9'9 

^•R’Ttt ¥W ^•ic* ml fn^ 
cw*it ^t’lpw »rrftc^T nff -it ’Ti^n 

¥11 ft!, ¥rf ¥*l¥t¥tl 

im« 

¥tc¥ m ¥fRtai ^ntiftft 
■rn¥¥t* ii^t«»n?t« c¥w- 

¥t«i c<!^ci cw¥itl «rftfi« '|»t^-c«*i*fwi 
Sw«i c?-il 

ifCH Wt« 

fUMU fnil I 

•rfi^*[i|"Wtl *llf IWl ¥*lft'®tl 
-m« 4lfi» ¥11 VI I ¥1- 

IWH ¥V«tflf 4rv«|j. Itlltfcin 
fjill, f^*rti¥i itfwi « ni6t*t ¥n^iT 
itiCTi itin wt«t« nwtc^ ci^ ¥i- 
¥iit ¥f(ti ¥mti m well 
¥ti ¥tii Ml I n Mi*r^ ¥ftf 
W¥l\ ?5I Pllt¥»l«ft ¥*l^« 

vf V¥i ¥t cwciw wits ¥¥tn 
¥•1 f^Hni¥ cwr ¥^11 nl, ¥ftft^t 
¥tftl ¥Cftl¥l I ¥C¥ ¥twt«1 H lJtf¥ I 
mm ¥ti¥ ififfi 

¥¥tlM Cl iMfif ¥l«lt¥tl ¥t lfl¥t¥, 
¥l ¥lC¥t ¥im I ¥tlt¥l ¥¥ 1? ¥t*r5¥»l 
cvtNfttti mrw ^ im arfcn iwj 
•ftftntm ¥¥itaf ci^ it«fi 5t¥ I fVn 
8 


5,10,000 C¥tC¥l f^¥r lt¥tlf¥ ¥1 ^¥1 
fil#! fill ¥tltf1 ¥fll Wtfl 
Cltftl C¥mil ¥»l¥: «rtlS¥¥ llfWf 

iMf iCT ni? ¥tth I it ¥fim-¥jni 
¥ it¥tftr»f lniit% Afi ntivnimti 
Itll ¥!f>nilfl ¥| ¥¥r¥tft¥ 
5t¥ ¥ Victim ¥itwi nf^ m 
^n^nw vnmitirnii itiftmm 
*ifilfi5iti¥ ifi it in cn¥ii ntf, m 
m ¥¥ft¥ri wtit nfl^ii-untw 
ilSnii f<n mm mn 1^ 
fiin. mu wtiti mfi ¥ 

feicfltifl ifls ntni ¥• fcif 
mm nfti^njti cnif cwm cnci cn, ni- 
fti\ n ml® tfi ¥ 

ntn ¥tif,mm mm ¥*ff^¥ itin« 
nc¥ ¥1 c»iti®l n<t¥ m i 
¥fti rni nim i¥ 

It? 1 ¥-icm n^tcnii ¥min mi imtiti 
itHi mtcii in-itiwi itflifi 
*(11 ¥11 cic¥ti¥cil w m. cn fmci 

¥C¥J¥ fsirtl Ijft^ ¥¥¥» mil ¥tl 

¥11 jp® if^^miii ¥t¥ cm mfii 
m, ¥ffii¥ ciiM <^1 mi¥ii n¥H' 
«in it«t«?t cifti ^ftifiitiii ¥M^ifin 
mm ill! in ¥Hi ¥ii im i 
in« cum ¥if *n-if¥ci ¥ 
il® ciivii ¥nt¥i mi in-?f¥ci 

*¥if¥iti v<nim (I;) fi. 
¥f¥¥t¥t—16 





«(¥ c^M n^« 13 cf»i*f<f 

•rtif *tt?i, ftiff ^ «iTtf«rsffe, ««»r- 

irrrw, 

CTt«, i»n Cit®, ^sr Cft®, 

>r^ fiFini«cfft*ii *r<f’in^ I 
>rttf urtii |if^ ci"in<f 
C«|t¥ <11?^ %'9 aTtc«T< 

citrw *1^ «rffwr 

citw, 1 ^, ^c’rtf c^titi, ’fci-t 
c®fffi, 2 irtnt< c?r®, 
'itf’ff ^*11 f?ci c*^-rJT 

•f#i I oil ^15 fc®t^ 

?itc^ 16 ^t%t«rt«m 

st*r, ^tf ?R<fi ^irf? 

f^cwn ¥ti nt^T ¥«i 

few I «*inw cS<r 5«in 120 
cirf 150 cm^'9 

«ftv 400,000 isrsf 
6*»tw ¥ir» ntic’TJf I 

««<f5r <rt, f*1®t®t« »itiS cfl»inw 

ff ^ r '•^ i^tf 

01 , Stl5 w 

r « <fwt«rw?i nev « 

¥^1 WWft ¥<ftfn 

fit® itCfl 111® Clt^l Iff I fff If 

itllt ffH Cf1 

fft 111 Cl, fiftfti itl5 ^ 1 ^ 
ci*iii ncf icil 1 ftci- 

•ftfti fritosiffH ifw It® l^f%^ 
itU cff^knr ic?, ciftr® 

^ cfi 51C1 1 fiftftf ft! c*r 


«iritu iCfC¥®T ftlifi irf,®CT ff* 
ftfl w»it it#t®f3n ft! If fUf 
Cfll fCff ftPfl fit Clf Wt®1 
fiw an fftf C¥tl 1% ctIi fW 
flftftf ®t!5c« fit ««K¥ Cft Itw 
ititrfi itci n, It® fft l^cf itirf 
fcfi fitif itftfl^i iiti 5?tf fici 
CW*ri ^8fl ¥11 ltd. ftt® ll¥ll itwi 
ft'^fftl C¥tf ¥^ Id 11-¥ft nwt 
ffI^ Iff fItf Cftsfl I ¥d Cff fltf 

am ffcfi i-ntci ifin utii itii 

fiftftf c?cn 11 ffH, ¥tt® (f 1® 

¥fllTl¥tll ¥tC¥»il¥f^ Cftfitl Cl^l 
‘¥tt? ¥)t¥ ffl’ <t1tl ftt C¥l^ 1^5 Cirf 
ficictl f t¥ ¥tlf ¥11 ltd ft¥ cilldl 
m9 itffci fic^ H8®t¥isrcf'?t 
Ifd 111 «I1 fCf 11 ITd €Cltf 1^1 tl¥ 
ftfllfl fflfl 1t«11 %fl Wl fff 
fflfdf fcf 111 itftiifs cf^t ic¥ 'Hff 
It® 1t1*l fit CWItH fC¥ 
It® ¥« lltftc®^ ®1 ^®fll llftl Id I 
Itl IfCll fdJ^ <111 lltcil ¥tf 
ell Id I ¥tit®®: ftitiff cldF 
®t®d\fi, ftfCflPr cic¥ ¥t*7tit^ lii 
cfin ftii Iff I ‘in citfe iTf Id 
60 C¥tt lt¥tl If I ¥1¥t®tf lt®*t- 
ifitfldl t^ftfl 11¥tl ItTi ircfl 
^Iti ff^ltclf I aw W lldt^ft fC® 
tif ® 1d11 ftftfl Ifdl ^t¥l ¥tl»d 
tfffe f^a?tl ^t¥l C1C¥ fl"Wl td fftiril 
flfl Ifdl 1tf^¥ tnlfuf ¥tW¥ttl 
iKf fItll Hl^ Iff I 





•t«rw w^fti«rti 80%<r«rfwtCT 
ncfhfitif i?tr4fi 

ft! ff?l %*« I «i| 80 
w itcv^ntfsf ft« I 

wtc** ^rtv^ntT^ fi ^^\ 

^cf Ml, 

^tnfiifi c^tf ^twr^T 

tfCHTi nts J!'»»tc4 n«?5tcnf^«i 
fwf 

c®i I 

fft cw^it^ <rt«l #cfl ^1, fm- 

w fwi ifwfv 

•ftwf 'Jifilci ^^^ 

tt»nc9i «fw ¥fi, fi«- 

’itftwj'f wtc® 

CWC1? Jit^faT’f 

m I c?<n «ifc«f a fR-»f^9i »i*iir 
C*fPH^ >1^911 

n^ntfiy fs»#« m ^c^tn- 

^5ni i 

sTti, ffitPr Mni 

Wf iJiittimr I 
1 WJTO 1 ^tn cf 

W'* w: 4)fk^ ft! iif*rcil 
(MiMlil nt»t«.*ftfwi W firjftcir 
M6 (11^ iw nfjiiwt fli 

«rtif fwcf^ I wWtfi CTM 
w iR fRwWr f«w« ^v 
*i!f«i fti ^ff ^ ifi win, ^tf, «tiw 


C¥tw«| ftw ntiwi 

sfii «rRi wwtn t^ntirwi fti 

>^wnn nt I 

ill wtTBi '« <rcitf41f 
ntJi 'ewwfl mi[ttnj^ntf^ 2/3viifi 

ftf iM w« fn TOi 

nR^ti wtc'«» n^'ir^ fit 
>lt« « f«11 ’•I »ltf 

nri>it*i c^ics* f *11 

»li| ^^^'9 ^9 IWil 
c^»\ti mnwiw^ nw fRc«’stc« ftw, 
CTO TOi ifiRi 

ire’ll c^*itf TOJf fn^it tffw utrw 
mRf I <4« ^C»i ICICI tl'I wtcii 
^n?^' initi I ntfti 

^ »ii¥c»iT® ff®! cnc^ *rfci I 

51R< «tfcn ¥tt«i witcii 

fe*!l fill® CWtl Cf«11 TOt fti1*Cftl 
cm c^, iFi ttcwMfiw ¥ivi"r(4«i nti 
fic« ^ 1 , ^fC¥ ¥tc<w ^f*rf 

m, W9i UMt» I 

cnc®i f«i *it«ii CTO ‘iftRf 

wm^ nwfww ®intR¥ fn w to i www: 
1973-74 >TO A <t¥il TOtW cKt 400 
•If 4f« f R m ¥11 W TO I 
(l968-'69) TO 150 ff fff wR 
*f¥f«¥ TO ¥11 fI 
TO, ^llR (Irtli, TOI 


*¥•011^ RtRf 1*11, ¥*IItlt, *nfRl 



f '^w^n I ^T^tctcii itii fitfirti fft- 

8/9 new ^ ^hmn inw ci» 


cfcim I A »Rf ^*rtf?ff ntf« ^^*ri 
^tiitwi nft^ cfcw ^ 11*3% I 

«if« ^ftw *tf«^i ff« nm I 

* 

wn 

C>fl fW1 W»1 I ’IW'SI ^«f5 <«« 
^fij^t^ ^tf Cfti ff| ^tc< pFsn *fc^i! I 

*f^t« <ttfc*! iw^- 
•ftTW f's »rt?niii ^tf. «intfk« 
c«tc¥ c^t^i *tt*tf^ ir»R:>T:5? 

•rfi*»H 59% {c^^ ^f^lc^^ 

wPi X 100 ), C^«ftCSf 
nft^ti ^tar20% I ««arc« c^niz^ 

*if«ti nfii*itc*fs fttcifl* 

C^\ 33% I Cf «f*lPir5'4 =11^%^ 

itirt n{ht«»tfi ifftfl ^«.ntTr5r-'¥ii^i sig't'i 
^tf^CW CT«11 fMCl! I 

c^rWicnj* f<«, ift^itcir* ?ft?i 

nwi c^ nf«ti ^tet («fw« fe*ifii 
«rcn 13,w ^r*oi 

1650 «i« ), «tc^ ^i»ifcn 

¥iw 20 net -ir^^ntir^ 

ftci 4% cw««i ^tll 

^ *rtjf c^f '»iPi¥ w*i 

»Taf (m 

«tf^ ^ «t<rc^ fI ^ts 
w w»hf^t-m « •I’H-N? ^wi ^t#w 

WWf «(fS 

Mflif OR »ii4ftew w »nt# 

^Wltl RWCl f 

«r*it>reH »Kf »ir? stew *tif^ tifir, 

^fw ^w, »rt^ '« ar^rtfft 


’iWirw w »ft?t "te? cm \ 

<r«i *!"^ 'itf* ¥<tt 

^ci<r vn %fN I ff^-»!fff 1 nw m 
ft«itfiw« teif» I •!! 

ww« wwi ftftfl *ftC4 

PwJiefCf I wf<f cf imi, «tef 

^wfti fit ciwwfti fw, 
cfifi fwi i?i i^ni fttf fill fK« 
IWI nfiwffcf 
fn «owtcw ciii «wtf cww wti f 

iWft^»rti 

«ir« JifM it^tw m ’tn 

IJWn I fW ftC8i 

fief c’tc*! fi^ 'lltfif w 
fitfi fie« fcf nti, fff 

^fei -^wtff »iii i(if ttei iteiN fief 
leii icil fti fftitew cfc-t 
^ffi ie<i Jit I i^iti it%i ci^tcfl 
nti*ri\w «eitfI w I 41 niffi fititi 
ie*ri «iPif »iWf nti-^<*tt»i ftiitii 
fa fit I fff mft nti «tf ® w 41' 
i^itci II fe%ftiw^' if? 

fiwtiifi ^itei ireitci fiiirt,ftfef 
^ftffi irw *itc»i utaii frteii 
ifeii ^i8 iiwtftf fif leiei—ifiiti. 
f ifiiti ft<nrt fit fi 

iJiftnfcui Mi fell «rtw: 
ll^fttf«tfiff-itf ff ifiiti leiet, fti 
Mti It fei^ 4ft ftci mi 

ueiti fit III 4ef cm cfei ci, ^eit- 
iritfffiw mi iwmi fei ifiwti men 
ipiw letcf I nfii ftewi fei 
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vtw ^ ^ ^ it<u ▼«^4n«r- 

ciiw *rt«fi i ^1 

f«f^ ¥n »ftrw ntWr f«c*{ 

^tii %im fvn >!t* 
«rtitc«rf ^Ttnm <fJT« if^fi f^wcn 

«ff« ’ICll CT«fl ^ I 

ntww n^c# 

»»wi I cwt\ ft^riOrf nft< >rt« f^ntc^ 
^fff'Sf ftfff^ «t fic-r^wtw f5t#4 

’»n tc’w «r»f«* ^n« cwvt 

ffifU ^Tt^cif I siflcit^ 

ft[nr«^ jfWrcw^cf fenm «r?f 

^«5 nrcfl, ffi wart^i 

c<tf ap® f5i®tfn« ®lii 

^ItWtf^lt*! ^t|5» f«c«i ^fii- 

ft® ®Tft® ntc®, 

ffi 5tt^cScfe ®f*rtf r«^ 

m ®w sii I ^9 OfCf c®®i cnc® 

c®, ’r®c®tc® 

^wiw «tTtwtf®tit® 

®tlctf-¥»icfcN #®i: ®fi cntft® i 
*it® ft®®t®t® n® *ftb 

®ii® fCTf ®r«i ft® 

PlftCl fCTTCf® c®, ®t^C§hfnf®*^^ 

®if®®nM fiiftlt, «f®® ^nftfs ®inji* 
'ifn nfl’ftf®i ®s® ®?® ®t®T® 
*Tt®tC®T >It® 4atC^® ®[t<f®1 »t<®tftf 
^n*iff f ®i ®tf®^« 

f'fC®M ®fH f 

nltrni®r®®ti c®ifcf ®®iwt®iif®, 70 
f® ii®^ 50 ®m fff ®*f®® «t®f c<f 

•rf®®t® ftltjicf® >i®^ ff-.^^®t^® w\ 

®ft*T irt®?t®*^ fci ^tftii f®®ff cft® 

wtf ^Mr®tftf®ti new w*fW^t®- 


®t®^ fiTi fc<f I 'ffi® 

ftfiici c® fti nrl. ftf viffi 

fiCf ®C® I ffifft'lh fPCfP 
nfK c®cf (f®r®®fft® c®cf) 

ffwnsj ^®rr® iftfi® f®t« ftiw 

•ffrfru fi^ti fitit® ftf ®tci I 

nfift® ftitt®r c®®l cfcf c®, c®Cf 
iffifftc®! ^flftff it®® fitf 

ntwi 'if^cf ffifi-ftwr4tc®i iCittft® 

Ciflt I 

^ mmn ftm 

fiwtc^fl ®®iff wi® fti 

, 'ftwtffWiCl®, fwt- 
®®ft® 

^»® fi ®®w ®f® icitf I ®® nciiitftc® 

fiiti ftw v»- 

®f«Cf iMf®5 fifr f 

fi cf®r« ®tcf® ®c®j ftifitc® it®® 
ff f®wt4\ ®®f ft. ®iic®«t®^, ^-rtf^ 

iflS 

(Mutant) fCi® I ‘«l5i ®t® Cf ill 

®1 t®Tf ICiCft 1956 ftC® ff 

fi l8-i®'l-<ii I IS-f®-l-i® ®c® 

flit® S«.®ir fT^-^ri-8'Cf m ®f iffTH® 
®tf?t® I f®®ft® ®®F®ft 

fit! ft® ®t®tc®r 

f3r®j fuf®® fir® c®®® w®, cf®f® 

ijf®f®tfti ®t® «rcitc® wff% fitff 

ffi'Jli I 

®t®1i ®1^ft® ®ttf® ®rf irtl-nti-8- 
Oil f®»!?® ®ik¥ ®rf ®c®®®i cftf ®'ciff5 
®?® ftCfl ®^f fl1 fCWfl »t« 

®i®t W11, ®w. wi f iri*5(<if®«® 

^W®C®t®T I Cftf eft® CfCf ffi ®itl- 
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^1-8-tfn fiisrti 5-10% nf^f«i cfi «r%fn fn w I Vn ^ cfw anw« 


iftl^w ??F f81 tC81 

■rttwt 8*tc«r8 ««f!B ^nfJi ^^'»l 
fi*n. 411 ntfei ?Nt8 8tsi c?i 0)8^ c<rc» 
^11 f>if< 

^[tw8 5tf<<n m9 '8W'A’« 

icf Hi® f8-r>r-5 <«8^ 

5^t8f 5|5 ^ f 81 8C81 

f^ltf fft iw^ii <tr«ifc88 ?»ri 

wi ftft ?t8t« «rt^-'«rt8*20 

4U ^tt-8»tf*22 nrw 1C8JI11 

<lMfW8 I WS «t^t8 »lf8 
Wt'Jtf »?(>« <fr« fi C8«8l 8C«8 <88^ 
<lfl| ff»ltC8 ^ftf«8 ^5*f5V« 
W ^Cif« 

W«l 

ltc«l 1<ft8 8tc»« »8fl5 «r8t*f 

8W1, «t1 «lf«t8tC8? ^^8^1 I 

ff1 f^Wt^ll *8^ fl\f8C«| 81- 

nfilfi I »|*W| 8lt 8»68 1C1[, f^Wt4>ft’<J 
1^'«lt8\ fsiCI ’SC'Stftf §^8^t88 

lew lC88nt8 ai®1 8^8 «fR5- 

C88f WCW I 

lltlj ^ 51 , Wt^«t»r IwitffJ 
nt#8<i <it8 10-30% wf^arw <8 I 

»I8l8t*rC8T^!r 8t*ltl^f »8Ttfir 8J8f[t8 WItl 
wfsi nfl^tn 111 181 111 iiw I 

ff*it8 fci cm entf c^, 8t»ftif8i 

IWttll INI 8tW 9*4%, m 2*4%, cttltC8 
121%, fltl 403%, Ifcw 88% <88^ 
Htnpi 10*8% 19 f 81 ICICI I 

Wlltliw: C8tcl8 ^#8C18 1C8| «t(9l88f 
8tlt8f81 if8ltf8 8J88t8 181 Ml iff 
WWW fJMW 181 Itl, WtlCW C8t1 


^8tff enn W88 cwif^Ki wiwwtcf 

1C9 if^f Cf8t8 8t9f W88 8|^8flfl 

^iiti ntci 1 w»88 wftf nfi *nc# 

1C881I fWCl} 111-81118 *i^ 

C8t»i^» lit Win 8^1 wfiffi nftcifi 

® 8 ci fn 118 fwriii ftni nrw 

W811C8 Wtir^il llltl ICICI 1 wftl 
\C1T wrif tl^ 181 '48C18 1I8lt8 WCIf ff 1 
61CW Item I 8I»8t^ WC1f8 'fulfil 
Ilf Cl WTltCf8 8lt8ir8W’fCl8 fll 1181 
f8lt8 I 

1 ff« 1 fc «8 ^18 r»r« 1C8 It8t88i: 
Til wraj", witaf", « wif®"— 

Stfwrcl full 181 Ml 8fl- 

Ifl, 8tClJ8 18IM, Clhfl «18^ 

8lt8t| 1 8l'*tlJ8’> lllt'"f nit«' 

ltd 1C11 1ltllt8 1C18 C181- 

lt<8 lSl it <8ltlt8 Cltl ?? ffl- 
8J811 118 18 1 fll 188^ HWf»' 
Wltltf flUflllS ^*ftC8 5tC18 81811 
118 1 5^<<ficiii wtai^wititiftwfi- 
11ifeltC8BtC88 8J8111CWl iflll « 11 
1\81C18 111 8J811 W8111 181 1C1I 
11 1U1C18 lew iflfll, Itll 1181 
IJtlflfMtl ntltl ClCl Cfl8l 1"1C^ 
1CW1 1C8C1188 8tl8 ClCll iCltl 181 
1C8C11 Cl 11 8^1 af® iflltl M 188 
ltCltl18C1f8(tl, 118 1118 

cit 18C18 8*fcil ^8 MWCf I it 11 iftar' 
Itci C8(l, WWM 1 Cltltl IflCUf 
1C1 St8 181 ICICI I 188 flfltll 
* Witt' ntltl ‘ iti in MI Ifift8 ifi 
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iitwi fit* ^vn it* 

v*i fulfill fc*i ^ *iltr» *1 fit* 

*ft»ti ffit* fiw "ift *p»f nt«i *t*. 
w wt^ €fCiHR *1 ^ I *fwn 
<*«*tf 1* *tifit« *rti *j**t* *t«4fi I 

*ttcv C«tlk^ 
tt¥-frw *rfii*fnif^ 

^t*t:** w ^ ¥t*cii fii 

«l «tntw ttt'sj «it«*r fic* 

V *ci«i ^**1 wtfi c*. 

c^rtk** ^*ff* «t®ni*itnT, fim* 
▼t* ffijf i*f « *qj*t** *ni I C4tl5c** 
^«tc* cf*»! c* t*i*fii *t*i nt* 

**. citf* m 5tn 

«tt« *11 fii cml5* nt« nt*t*i^: **t^ 
*t»i *c*i ar**i ▼ic'5 ntt* 

*11 «ii4* «w*iti *tc*» *ir<*H 
c-trilt* nf«*"i* 4fl5 ws* **^11 <4^ 
n*9f* >r*t*tt* »r*rfi* 

*ttw *c«i *c* *11 >r*tfiw «tti 
40% c*ftl5* «4*^ 20% n«rH 

c>il m 13% 4*^ 

*n* 7-5% c«rtl5* *c*ti I 
«tiri* *t*i wtcw »r*tfi* fit* 
nft’ii 5^—C¥t*iii1ri* w c¥t^ *tl^c« 
4*vwmt«iti *r«4* 

*fi wtTi* ftsr *j**t* fc* *t* 

« »f* iti*f >itf >i*tfi*c*f« fft-ftitt*t« 
*t*T ’ffifil ¥11 ¥fl, ¥t*t¥ c«rti5*- 
tnw* ¥¥t* c*ltt*i It* I »ritfic** ^ 1 , 
¥t *1 Njtfi ^¥1 *t¥ fintc* *!*¥¥ 
ituntcii ntifiti *t*i ¥*tfit** 4ffiw 
•4*1 ¥i*¥j*r n% ftt«itn ¥*t >ii*¥t*tii 
*nw >ft*tii *tf *vi *w *i*tfit*i 


c*ttl C¥t* *t*1 C*tl aifw *r<%* 
*¥ ftlFJ ¥*¥1* *ntfi* ittff •«!%* trfl 
fiw* ft fiotct* I 

¥t*tc** ffi-4ffl« w: Wtr¥l 

U**t*. »4¥tfif It* ¥C¥t«.*ft**, cns, 

¥ 'diitfi* «rciw *fii cnc¥ *t¥c* i 
*ti-^nt«rc** nfiiH 4C¥ itft* *c>, 
fff ¥t* ¥C¥ ¥fi*u*¥t*¥ ¥fi*^* 

¥t*C¥ *t*/ ¥*¥ 

<t¥i« ¥mtanf¥ii «4fl6 4i*r* fii^ fiii i 
¥*c* ¥41, in*, cns, nt* ¥ *tni*fi¥ 
jfutfi* «rcitn 4*\ n^ ^tim *t ¥it¥ 
nt*tn w «t¥iifiRint¥ itin «4¥t¥ 
icii cntfin *1 ntfti nt 1 1 ¥¥ 4 * *tft¥ 
ntittiT* nt <4tn nt¥i ¥t*t 

*1 «rr*tt** ¥tC¥* nt¥ ¥fifM C¥ti*l 
¥t¥C¥l I fif C¥t^ ** Ullttl* «fcit¥#t- 
1^1 ¥C*t¥t ^nnfi ¥C1* I ¥«*tfi Itfif 
ntftu c¥t^ c¥tsi c¥cai ^rutitnt <4*^ 
cnnfn ¥t*tt** ¥tfi¥, ntitfitf ¥*^itt- 
^*r»¥ nfe'ffiit* ¥¥*tfi nt¥nj*f«¥ *t*, 
«i *ni It* *11 4l file* ¥it*ttf * iWf* 
n^rc** ¥*¥11 ititi I 

ffi¥t¥ artii* ¥iffii, ¥*tw *tni 4*^ 

*¥ltc*¥l l^ltc* %l| 4* 

4 t¥ ¥r«* nfilltl ¥taf^5¥l ni¥**r 
n^*¥i *€*tt* 4¥l5 fitn* fiwrc* nfii« 
fCftii '4t*tc** cfcn 4^ fit* *cnl 
nt**ii ** fi I 

*mtt** ¥¥¥ 4¥ni c* ¥* ^nt?t*¥Tn* 
4rt*t¥* **, ¥t* *f*)r Hit* ¥ ¥¥¥* 
ft*n cn^ *t¥*¥fi, *t*i 4r¥ii¥fir¥ nt¥c»ff* 
ntn 4fnti fie* cnc¥ nt*t*r ¥t* i nw* 
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A *it«wi nMc# «tcfi 
ewi ¥wrt ^t^ii '»tf^ f^—f¥^ 
%tw Ms’S f5»i <rf« irfiiii «ff 
v^ ^tzn^ I f<»rfc^ 

f^¥c*rj «f^«n I c^ti ff- 
’rrc'» feis <«f*i ¥«« 

ntti I «tfw^ I 

fl^hi BISJH cits^'i; ^fv «ir«i 
CTWB nfwf sc*i f?c*f, 

CS|I I <4^ f '9 


cfw 9 »f^ir ^tf%f irilwtf ^ 

¥cirf 9^^ fpi «ttwt 

'bI ftwi 

«mttM1i«i 'Jhr« f?»w wtm ftiw «lt% 
^t^fl Bimtl I CWtf WUt ’Wl WVFtf CT, 
9^ ftlCI ^ff C¥t? *111 «TfHT 

m ffi. 

'• cff? ftcfl »rr«rt< sill 

^t<c«i <r»« >nr>i fci i* 


fi«fcsn *niif« a ff, litfi ^\ 9 

c’ltf 5>t, *ifTscf ntfiT, Hu 

cntlllil •>f^m atr<f ^] I >|j|.5t^ ffit's 

^1 ^itfisi c^^»i «rt^“f^ cfrfirrs <(Tf# 9 »i^i c6\fi 

r>!«tc«s «rtfift« ffi I *ttfi, fif fSF»j ^fi’its nfv J»tl i «rtff^f 
fiicin f fit® cntn ^tt<i r«^ 'll 'll f fill witsj 

^ftii cBtc^ti ti? ^iitlrs 11 « n« »ri5 ^♦ftti '^itln finitln, 

cii ▼fill* c^t?i ▼t’ftht, ▼tfiril ’tfiil, fi<s»i •ffiari 9 m(ii»iti 
•fs^ntifl m fi^ni ▼fit's n, 'stu iitiit ^firt® *itfi 1 iitwi ▼▼ 
▼ 11 ? Jitni nti i^t's sfi, c»is[iiit=ii i»t*!^i ▼fit's *rtfi !ii i fei ilt's 
ItfifiH Itl Btl, ntVt«til Cll^aftl ▼! r §▼!« sifi, iTimfi'S 
▼fi; ^raritfiif^ ’Ill'S iffiii ifi^ncs c«rii ▼fiiti ii^fi citi ▼fi 
11 ; c^i«i sfit'si I's 5 l>*ft« ▼fill, ntf irfitifti fin*! firti 
▼t^i«tit^i itwai ▼fit's cs^ ^fi I ntift *ittiEi ntf^t^tn fi»fl ▼fitit 
iitiii J*i«i fi'fifi c^fi; irtifi fi^ijii ’flu! itfiw wtfiBrsifi 
91 siffiiti ▼fiittii nfiw^ fii¥#ijfi9f ilfi fi’vtfi'i ▼fin 
itfri <111 ^1 fir ifti nttir lntiPt fiwti 

ntifi I'm i ^iwifivsi wfiiitti ▼tifi ▼!«« *ftfi 

111 ntl flit's^ 9^9, witsj isfii Wfill fiitfN 

fin <111*1 ▼fi^t iftitCTi ^iwtfi^«T« ^*if^ iwliii itl r 

ItCTWPfl 
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^tfCTi ’jftrwi ftwti5ni 
4ntif fn«. fwr fwi fwtwi 

5^f«nr ’iitfWfi ^tw« 

>rt?i CTi. f^f^i fn, fci »ifci 
w*Rtrw 5rt^i cw 

ftwtiJnr l*rf f^^i wi *t« 

«ir3f?pni !irsn ^n-^itftwi 

fhit^ ^ wci, 

¥in « w ^fii, ^c^n- 

▼«« c«tr>! ^ 
ncf *rfiftf« I n wrf «ti? %dcf 
c«it»-fNnar 1 

t*itf-f»i«rtsnt 4ft^ 

few 

ntfiffcw »rrf wt<rf«ic^ 
jffiritw w *ff«w ffici c?wi 
If »r^ few wr f^w I c»Tf¥- 
fiwfcw WJ?«l¥l C»lff' 

f^wtcifi viif^f^ <f»rti »!t« wf. 
'•wri’t «i»iti »t»i^ <ni^ I 

ijtsn wf «rT wfftw 

ffiNm ^tPffutfft fwifcw 
Uti ftpff '•»f'!|< tff 

<ifli m ftwtew ^fsn I'tn* 
fiwfwr 4irrw Jfif *rw *if*f ^ 
4f<r«wi w cwfiwfw 
HfSJ iftftfttW w. ?» 

’tt«« 

«t»f^ IJK* ^tftW ¥«1» WlWf 
cn^ ftwfpw 
9 


jftftin fttrw wfew ^ni *fWl- 
W’f ftWfl fWfl 
ws»>it«(riwi sff 
w w ^ wf cfi^ '^f'lrfti 
ftcul «*r^ WI9 \n w, ««w 
w»i'«w «twff ’iftents^ti wki 
leiofi c*ttf-fwrrc?i te^« ^c<(l 
«Ifn «cutltife aicfw« c*iff- 
l^firpn^rff^i frftff»r« w I 

ftfi w¥«rf « wftft fitfWftw « 
ft*n cf\f»i¥ aftcw fiwtwf 

fit! <f¥^ f^f ffCftWfh « «n!(< 
tff ^tCf, C*fll ff«tf-f51t, «w fW-ffit 
w flir«-trfr«i ifciff ^rfftffi. «rE«Jf 
t»lt« Wtl tW 'I iwwi fii 
f f ti fit*iti, ffici "feif »fC5»f 
ff I «tfC1 ft« fWWff ff\?fl '•I *if .1 
Jici«f«fw 'Ttc'itwi fciewi '•ent 
cuff-fiwftf 4 r«tf fffwfwi f^i>i I ffti 
<itwrf 4l ftffi cftf < fitwfwi fciei ff it, 
ftfi cfli cfi(f«iw ifiti 

citm Iff ftfi tf^ri ^wit^f 
fci nitfff fill, ^^•ffii' fsitititi 
tfffWI CfPW, »iftw« ii fw 

fff nitf tc? c^t^iti 
flNf^ fii j irf^v *itftw fffft^ff« 
^IWfflf fFlI. fll 

4itil m wi 'll fHtitii 

«^wifl^f fif r ^witf^f fifti 

^ n UHi « wi-fffi 
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¥w <rtwi 

wntf W csil 11 I W 
4¥^i ut*m I 
««ftw >pr»i ’Rtitn 
fsitim CSll ¥11 ici, 

itr¥ ^¥f^¥ citm nt¥ ¥l 
nw citi’ni Iff ¥¥r» ci ¥i niw 
wti ¥itit*r itiifi¥ fi¥t*inj ¥i« 

•itir ffifci •fftrn n, cn »fi c¥C¥ 
feftw >ni¥i jfititw 

ffeltl 111 cit¥tltl C5^ ¥11 ltd I •TCI 
ftwttll It^ni ¥CTI¥f5 w wtl ¥11- 
lt¥ f¥¥ttl <1¥^ llrt flu ¥C1 ¥11 
Iff ^twtsu ¥11 CTltWI ICl, ltr¥ 
llWl tfeftl ^*mtf<t¥l Clt¥1 

itii ¥<itw fiwti-fNti wi- 

iricHt i^f^irff¥i ¥tif^ ^twtwti 
’Clil ¥tl nvfiw wiN ¥11 ICl 11, Iff- 
¥fi wcitij itfiicii if? ¥^f«ri 
¥i'srf fi, ¥ti nci A ftici itii <rin 
¥tr¥t511 ¥11 Clt¥ Itci I 

¥1¥1 fltltw ^iwt^¥ f6¥tl wl 
¥1C¥ ItWI ¥lltl ¥C¥ ¥tlt»1 

nfifi¥ itijfi¥ ¥jtfif¥ (n fftn 
^&«tl ¥Ttflf« Itci nflfiw) Clt¥ 
¥tr»rni1 IHF ¥11 lt¥ I ¥Jtflf^¥ ¥nfl8 
If! 1¥1 (irc?l ¥^1I| C?«ll If 11, 
inci«ii If ffiwr ¥tii ¥tci) 

1^ H flt¥t?l IWT ¥1C¥1 f^l 
(¥¥SPri ltd ftftll®: ¥fifl¥) 

¥d wmtm i¥f 11 mni ¥'•! 
c?ltl ¥1 Itn ¥l¥n lltftl ¥11 Iff 
¥Jtftf«l ¥l¥t¥fiir¥ ntltui! 

¥11 ff— *nt¥ ¥ l¥nt¥f ¥*¥tn 
C¥tl¥ It C¥tf¥ fSi n ffeinn w 


IFfl 11,¥f^ Cftl ¥tW»r¥tfR ¥lf Iff 
^¥ntl¥ ¥7tftf¥f 111 H ¥¥¥- 

HI W 11 ¥twi ^ l¥t< HI 
<rf^¥ic¥if, ff?6 ¥^ 

%t¥« fil I ¥l^¥tC¥fWtl ^ Itn®^ « 
ftirif 11 ? ¥¥t 1 ¥CT 1 , ¥t^¥J C¥l¥ 
fif¥« ¥¥Cffi ¥ti¥riyi 

aKff^¥ ¥¥f HTd, 4ltd It^f Itfti 
¥11 If, 11 ¥lltl *W ff 1 ¥1 fprff fCfd 
I ^¥¥tC¥ *rftfl¥ ¥¥f C?¥f 1 ff 
iritci, ¥¥1 Itltcll ¥?tf¥ Iti I 

¥ fennt¥ ^¥cfit ftils 4iti 
¥H ¥tlfl*l 1^C¥ Cf H Iff; 111—¥tltll 
fsilsi, ficll ^^51, ¥¥1 ¥ <ritl I Itltl? 
fi^ici ¥i¥ti ¥iti5 ¥^r¥t¥ ititin- 
¥ti:i 111 ff I to? f^tl ¥l¥tfB 
cii-1 itfttir rir¥f if^ni fif^ iti 
ifHfd f^? ¥ri Clt¥f 11 Clt¥tri1 
11 I ¥ltt Wtcil. Itltl? fl^fjl ’Itltl 
ll ¥tl ltC¥, 111—ff¥tl ¥ flfWfdlf 

fdfl ^¥tci Cl ¥1 ¥rtrif¥¥ 1¥ 

H ¥tdl ¥^¥¥fil Cl¥f1 If ¥ ¥tdl 
ICIT Cl ¥1 ¥"¥#, ¥l ¥1 f?"ll¥tCl 1¥1 

If I Put! f¥. irfsiti tiif n fi 

¥*ll ¥lt¥ ftl, ¥fef¥|ri ¥tl 
C?«f1 Iff I flCll Pl^SCl ¥ ititu ^fCl 
^ ^¥tl ¥ f¥¥t¥ C¥1 ¥ ItCll ¥tltCir 
ifl^ ¥C1 C¥t^ 111 ¥HI ¥ltlttl 
C¥tl ¥^ Cl¥f1 lt¥t¥ ¥t¥ ¥tltil 
fl^lCl ¥tltlfr¥ni ¥ Rdfl ¥f^Cl 
rii ¥tl 1*11111 ItltHMsWl ¥1¥| 
¥^f¥¥ fdlUfV ^<Stl ¥T¥¥tri 

Cltiri H Clt¥tltl <1^ ¥11 If i ^ 
¥fc^Kll¥tltClTtltlilt?fl¥l¥tl 
¥i>¥¥tCl ClttrlH I ¥HI f>f¥tCl ClMl 





m 


cilCT wl *pwt » f^Ntc» n fit '«ii 
TOl fiFf ^ wtwr f¥ w 
fW? TOrt 4f« apit^tir fH 

II ^'« «ritcn ititw I f^ii 

•Jw ^itc*r ’wi I »««jpnftf 
nitilwi wc» HftWl itn ciitw, 
1^^ C«W WZM fSfitw 
▼ttffe lit It, ^tft ^j*rntrf Piiti 

ftitlS «nti*ri >fitti ffffttt« (mn 

fti ft I cfttrt 1%! itti »mtii 

ii¥t^ fii, ictri ffH itttl 

in cm ctwi ft, ^ %*fntci ii «f«- 
*t1l ^llB ittitf 4tttl ctu 

itf,'ifl5 4T«it«i ¥«c®f^ct !^Rr 

flw fcn ^\fik f^tt 

11 «ttt ittcf wfi ’i"nfw 

^l-*rtif«C« ¥Ctf(8 wjtftr®¥ 

fltl ^tf 4ltt Iff?® ictci I nifniti 

▼•it¥>r«f»i ltd 

’iwtl « »r8# icf 

'« ^nntcit iriti-iif^t « ^*r- 

citfn«i iitt« itc^ If I 

ntwtFii mt nrt\ ntftci fini »Titfi 

III 

Cl citi wi utitwi «l| 

itife «riti iti iitci I ^iti itvi wic^i 
n^tiPr* il itrri, fig n fti 

«riti fec<f» I 

nwnfiin citi «wl5 
f^n llCf ftstl ¥11, ¥¥fili:¥ 

ft5tiv¥ TOi ml fiwti«i¥ »n« 
llfiiifif wn ^nitcn i«i 
m it¥i ci^i ¥tn im tmi 

<«lPl IW Cft¥ l|¥ I 

¥ttll^ W TO1 fiwtw, W¥J 


I i*n icK^ ¥rc«Tf mm 
iititwi ctiri urti vHI it«n 
¥ir¥ If I m\^Tm >nitil ¥ 

fiwi ti^cif i¥i #Ti¥i i^fi¥ itm 
fin *rtfw ¥ur utitwi ¥ii ¥ci i ¥ti 
>ritcn w9% f3nti¥¥ mm iiftm 
¥rtf ¥[ifcti ¥11 »mrfi ¥irs m wti 
¥tw mm m cnm cm ciin 
^f5¥, ¥t¥lu ¥11 itin f^11 

¥¥& ¥f¥ Itltll ^Sftm ci ¥11 lt¥l 
¥1114*1 ^¥11 HI wcm^ ltlT¥l. Iflltl- 
«rpTf 11 ftf nil im ICl ¥11C¥ |S|¥ I 
HI ir¥, instil «i¥«ri > nii ^ cm 
5tl I ¥|8C¥ ¥¥^ f¥ll5Jl¥ mm flfUtl 
cim llllll fl4si ici '¥1114*1 *5^¥ll 
HI il¥ii' I 11 fit-ii fi^srii ^¥tf 
ICl. ¥fl¥l¥ll 1-1¥CH 1¥11 ¥fl¥l¥ll 
¥1111. ¥lnil*1 ¥C^H lICl 6t C1C¥ lOt 
n<« ntwi fci. 'il lilt 11 il«ii «riF#i 
¥t¥ ¥lf^f¥ ¥ llJlfl^ lIl'^T ¥ftl; fill! 
m ¥f»l¥t«1 C1C¥ 499 Tft R: ^Cl ¥4ff» 
^4^ il¥ii I n^lc'ia ¥¥i cm ¥ii ii, 
lUCl C¥C^ Hll¥ cfell II 

fiili i¥ci fnci dll ¥ fiitci cici 
iiHii« cito (um ¥11 HI m) 
cm i¥iii *i4*1r5 WHICH it¥«, 

«iwr« liti Rc¥i RHi cici f^fiH 
imi-ntcii witcH itRii cmiiti* 

HWl¥ l¥i6 Rfftlll HW1I Itltll 
R^i ici ‘cmi 11 cmi if¥ il^r« 
WWW ll¥l¥ll ?1 ¥11’ I fmi fl^l 
m,cmf n ilw-itjfw ¥¥c*w iniwicif 
nfini. f¥ncii 111 ¥¥ *111111*1 mil, 
¥1 i!^¥WlCl R<1 ¥« I Jlr *lfil1*l lICH 
lt¥ C¥W1 C¥t¥lC¥C¥ f¥f¥ WiCl ¥^11 
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¥« cnv9 *itw, «i »rd¥ fsrw ¥11 1 ^niti 

fW, Cl C¥ ¥tw <> lt¥ *rr«li Ittif, ¥1 

¥n cfi«tiiltf¥ ¥¥C¥ ijftifii¥¥tn 
1^1 ¥ 11 1 *rci Plltf ¥« ¥tw ¥11 »r!ft¥ 
Hfwi ¥ »rci ¥ijtf? finritw lll¥ 
1¥ H¥tl1cil ¥t« C*f^C*1t f¥¥l cm 
¥"ntcf «nttnf ¥tf*t»ii 
Itici ¥l9m¥ll 

¥¥«1 ^¥ fl¥ni. «rcit¥^^l ltt¥l HI 
¥*ifi*rti fi<i, itw fi<i, it¥- 

¥1 lltltw ¥tlll « l^f 1¥ 1^1— 

SlC¥JfiBl! ¥¥-¥¥& fllt^ ¥1¥1 \ f¥¥ 

IIW llt«ltRl n¥f^t¥ :j*1 -hI 

HC11I ilCH ¥¥rci 

¥11 Itl I 

¥ltl filtl3Jfl¥ »T*l¥fl ¥¥|5 

¥11 lt¥l H1lt¥, <1¥ ¥1CH 
4¥fll ltC¥ •%¥ Itldl I 
¥^*l¥ HJltll <rf¥Cl^ ltHllC¥ 
itCl ¥r¥|^ ¥WC1¥ 1 itHtfl ¥f«l^?f 
w ttfiitii «rtiu fiiiiti « 

f¥fl ¥1 2rf¥*1I ¥1C¥ >It6k IWl f 
>ll¥tl itltH HI ISlt^l 

tC¥l H¥ »r«3f»1W (¥tl¥^ 

fiiniti)! >ri¥ti fitu fMswi artfti 
ICl lisitll 1? HfC¥ ^pri 

’ll! Until ¥«¥ ¥tWf UW Itftl 
fim I Hit*! ¥ic¥ HI—itiiti^ mill 
ten in*ltci>|-'i<¥"^’1^.l t^l »t^¥ 
fi¥tti¥ ft w. Until ^11 Hcii nf^ftft 
¥H¥ ¥ mtll Hf itntl? ¥1C¥ 

¥Htft «tltW *1W ¥11 41tlH lltl¥ 
IWCTW 1¥ I <Shll ¥Hfft ¥ ftllCIl ^¥1 
ft^i ¥ci Cl ww ¥11 If, ¥1 tnitiw' 
-tntnt H¥ i*¥fht I miMi ftftiifi¥ 


m »Tltlft3n *t¥ftFf ¥¥l ¥ttl 
¥11 Itfl Vtftftsf flltf IM 
1 HI If, ¥WC¥ '^lHft¥ CHII 
¥Itftf^ HWtir HI ¥K¥1 ¥ fift 

¥nftf¥ *n?i ft, ttc¥ cac^ Pwtiftrw 

ItlHMf ¥rft¥tl Cl¥ ft 1 

a^m¥: ¥itftf% 11 ftwttn 
¥*fit*fi -ftitf »nrw ftnr ftitni it hi 
iftftwtacf in ¥tt«itfii ¥11 ff, ¥11 
itn fe*fn HI nci itHii 
¥t¥^CHC¥tl CS^ff HI W¥ fi¥1 
lltfe ¥C¥¥ ftftfHfl lifts 

¥¥Jtl H 11 ¥ ft¥tn¥ Cltm^tf ^L9 
•fCl «lf¥lts icf¥ wi nitltci ¥i8l¥l 
¥|l ¥11 H «f¥¥ ftllRCH «f¥tcil ^1 
If ^tfii it¥i sftHi cm irt I iwftsi 
1^11 <iitci ®twi ¥*t cm 
l^ltci ftl¥t¥H¥ ltlt¥*l ft'JKltl 
HI ftl¥l <tf¥itl¥fH¥ fl¥T ¥t¥ ft»Lltl1 
¥^1 HH¥» f¥¥tCl ¥ntl ^ft¥ ¥11 
Itl, cn 1 H¥ “irftsiftll ¥^*f¥, ft¥¥, 
ft¥taii% ntl fNi ¥«¥ii ftifti 
Httl ¥ffB ftlftltHH itlCH HIT ?i5 
ftf^ lt¥blf¥¥ IPH 11<¥C11 Him 
n futf 4tit jrN i¥ itic¥ If I 
cil n^¥ mef al8 ¥tiftif¥tci fH¥ 

H I ¥11 ¥H 1¥ ¥C1 lift l¥fl ¥W ftl- 

ftwtif fltwri «fcnfti¥ 

Clt¥tCTl ¥11 HI ftlftl HI ¥ltw ¥¥ 
^ lflftf¥l Ilf H ¥> 

iftcf CllH If I lftltl¥m lff1¥ 
HtWlI CH¥ .fW ItClTH 
Clt¥lHll *ft<¥¥l ¥tW I ff« Cl ftl- 
ftwtHH Itirif ICUl ftt¥l ¥ 

CHtW ftlft¥fHH Hill HCWtl mtftW 
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wwi <nrrf fsitw «rfi-fhM* €lf%' 

itpri’^tfWf nw ir*ftibnr c^ 5»r^w*f wtwi- 

¥n *it!« CT«ii « «{tfi ^nif wv\ wi fn f«r»j i '•’rc^ fww Prri 

w vtwi t>iif*!l*f wfi»*ratl ^fi ww¥ ¥*1 ’It? I ^ 

fin I fftn Ifff ^f citftl ftfi w f^ >it<f in « nw 

• f f f tcftsitfl «nf till f 11 ncf nm i 



crniti ffsii frNtflii 

c»i>fti i(% n ff cftitwi If, nrf fi ntfi ittir i 
fftif cfH itni TOW cwtftm wti ifw cwnwi 
itwti wtnn ff wimw fi »nn wfjw f 
itfi ntf. cwf fcf ftar t^nw fjirii 
ftfl T^Wf 5,500 nfewf I 


^CTtfSpi 


fartwi 

n<c «t«( wiM ti 

^ ^ *ff 

^ «if<H j f w ¥:? cinr, »iwj 

1CT1 iiwrfHn, f<iw«: 

(Coronary) I *ft*pr«r CW*t«Pli:« 

« *{t5w 

-lap ff’itc^ nir ¥ii PI I «tic« »i1if 
Pgiptl ftw «?C-IWI* 

»rtitiwi itij 'll citc’fi fltftn >nw[ 

fiici itiiti ijiTf* «fw 

cp-t«f»n ftffwvii dlititnif 

ITtfl «ricp*l1 an JPM >fC5«ai PW 

ftrftpari Cltnipfp^ W^tl nimi 
ptfVsr ^liftnti^ jticri 

aw I Ptitrpi aptnapi CI^ >T^PTtI 

mfll fl?tl PCI Pttf I HtCIt aptpl 
Pti CP, ’ll « PIJPIPCPI PWJ^ PJtfpU 
^Ptlp ( 

Cf tc^ «W^1 

PMtfPcs Ptci CPU ptf CP, PUPtf 
pjf^ii plw «fti^ pii(citn PI 

’fCltPtl^ PCPtfpCPI PPCP *ic? PIJTPIP 
mtpp i pwn m pti cp, w 
to I^PftCW «fPPCTI Pwr utfii 
pc«pi ^fii ^rfawtPti filial, 
pJpiiWI«fNtPtip, toi ^fpft^-r cifcjiI 
fp¥ pto fpiitil fp wm (ptpftf 


nfiarcpi iFppii) I itcfil nrfi pifi 
PltPPl CI^ I 4V p<)a« WtCI WtPl Pti 
CP, pptcap utol (CPPP-^DtP?, 

tow, <stto¥tl Pll palst?), 

IftfPItl, »TI¥tiift CaiPF?*P ) 

81% til CItCPi WPCP ptil ItP I f^c* 
pp ciPCPi arfPf CPt^lf pwr pi pti 
PWI 3*2% I Utl PPXfPP caST^i CPtCP- 
cpi (cppp—pM l«rtfp) pl 
pitf^p pciptcf ^nwi pis w< PtPi- 

ptfir ptii PPP116*2% I 

pcitPti*) ^itp, PCTtPti^ pi^i ijtri 
PP^ tPftfpf (Ischaemic) ^T(Citp-piJ 
Pil8 ntPJt^ PPt<tltPf I PCitPti'l ^»(Citn 
cptirtr® ftftfpptPtw ^trpcittp.wtfpp 
(Atherosclerosis) PPf5 «rtl| 
pi I iprftl to PWt Pl CP, apitfpcil- 
pwtPtH Pf^citcP n»Pit 95 % 
PKTPtWI WW Pifl I 

to pi«i ^jttotw^CTtto 

PUtfPtlttf^tPtto PI PWttotPI (Athe¬ 
roma) citcn cpcpi cftP ercitwpH 
PT^w, topps Pii(Pi, pf^ toi pcp 
(Kidney) V9 PlPltP Pf PI fP pti 
^Pt¥ ptpi -ftp ciw to Pti I Pt 
pffWn PDttotcp,titf^ pti PttP 
PWtPtPt, CPflltP 'P ClPtP PlCIfl 





«i«Pw WT ^mtott^ritf^pi 

cif^fWir ftfi cfftw fiifi— 

fVltll^Httlliff TOltsit?^ ftitwfi I 
^ (Ventricle) rtt¥ 

>Twtff ^ <rwtrn ni? i iwft 
'HtfttW w?h|ciii citcif WtSPtl 

f^tl ^t^Rl WH r Ittl »t»l 

vriWit tWR^j ^ ^<rtsr sutft— 
‘isiwtl^ cnc^fiPT ‘•1^ f 
(Occlusion) T| n CTtPr*T Ijfel 

W f11 f¥f 

cn^wt^ pf« wi vtfi 

(Myocardial infraction) «aa^ 
c\ntf5fr*n c^t^r ntyf i 

CitMlN 

¥tl^ Lobftien--1835 I eifei 

>itfti«i ciN, f«w^w »rtii 

^ wi fw ntv I w?l»F|Cfi ^- 
#ti:if (Intima) i« CVfOTtlc**! 

(Cholesterol) m<rm ¥tll fWt<)- 
<ifi ▼£»! ^rt»!t 

n?tc^ *?jl fii 

c»n»TCHnr«ii ‘•^>1^ vn fw fr« 
<tPW ^ ^aiCVI (Plaques) ^1»tf f|— 
fwi «irtf^tfrni,ntf^cni c*ftvH 
IWH ( Athere nw CW^9|^ 

’ll *fftw)l w«: 

iwik^f fii ’itcf wf t*iw <¥i?w 

n IfPN, ^ m cff»rth 

fmn I wtmit ft*iftwi ctft 

»C^i (Usioii) ^ fW iltCf 


awfn WtW-ft?tCT ft«« 't ^fttw 

*11 c«fw i!»iCT iwf ort^ fH« cm ’itf 1 
^ ftwift »R^« ftw (Lumen) 
^mtce >ilt< fci ««fl ^ w 
<ff I fr«t*rt?l eiwli *rw wHt 

etrti. fii cif*ti5 ^ 'd’ll 

eiewft »it*i m mi to ftnara 
icw *111 ceif ftftfw fci ntf 
uTOtf ei *ift*(l fi*i 

'•ti eiti ent*rtft¥ fine ftc*itc<rtlN 
il8*infrt<wet^*it^eift «i*tinti*itil- 
TO fCl *ifcf I awf^wtci TO itcir <twt 
*Pi eirViT H Wf I •to Cl ftr®f ¥*t1 
•cfl ¥11 TO1. ¥1 WT TOU ¥Cltlti\ 
n^tl 1¥ IJflf TO ^- 

«tci wififti ercm TO, i? 

ITOl ¥Mttl CTO «Wl ftltl ¥TO ntci 
111 cii n<¥ TO ^ *R¥ nftii 1111 11 
iciT w¥i*r ici ntftntftvtci ¥tii- 
Itfl *f,Cltftc»ri ftft TO C¥tW I TOW iw 
cm iwi wci Ifft*i w>i->fiiiti TO *rti» 
TOC®« iwniTO iwt*ii irti¥ 111 
*f#tltl1¥l ItfllTO ’irtftcitii f 1 11, 
¥ci iifi n Ifrv TOfU citnff TO 
mil 1*11 itm; iTO cit^fi 
ICII ll Clt*f llt*lf I Iff! Cltll^fl * 

CTO iTO cit*rt#t*i cit%nn il citc*r 
IfTltl <111 flfl KW «il^ fim ITO 
TO Itlf I 'fftfiV w^tcfi ftw 
IWI ffWff f Wtf CTOIl 

•# TOlfft HyfftCltltlV W^W 11 HtfTO 
•J^'TO'TO I 

ll IJtfl TOC^ CftCTC^lWl 
*fil¥ti TO1 erftil TOif Ci,¥cifitf) 

i^nrtftp! Cftwi^w 11^ f ti iln ^ 
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urn'• ftwtH 


<rcitW55tf |Rfi «f, «!«*rfwti*r 

cftwt’N^piv ’Tfftw f^^psn 

▼ti jri*r f *1 ^4^11 

C^ ^ «ff 

<r>nf«: few<r *ftw cn, 

<tfWiT¥ C^ ^1 5f^C« f4f si 1 fff nfi- 

*itM ^tcf I fr«ii few 

I 

fefiwr c«»i« 5f4c« c<f 
m ¥tfecfetc*fcj*l ( 132*-144'’ c»!i*6. 

c¥^t»r) 1 «itf*r«r c«*! « ^wt 

<tr¥ Cftr»ll*feW 1485“ C^C¥ 

ISO’S* c>lf%. •?«! ^tfltas ^t^\) I C¥tC»l- 
c«fef¥ '6 ¥W1 ^tfe- 

cnt^ti (Isomer) fewtai’ it*!tif2i¥ 
C|»H 4 aOH, 

c¥ 'fttnfe 4sii I 

®t* ¥K:w* «it*itni feffe!--‘<jt « 

fa^rtw Dr. 

Louis P. Kat* 

>imw ’¥JtPititC¥„ratf5ini 

'^fK cafel ¥ Ffaca'it C¥tCTt’&«*i 
fwi ftfe*rff-cftc¥t»feir»if5|»i « 
¥fftffeWtWr3lf5F»l C*l\il¥ 

^*nti carta rt¥ta af^1 ercitwa 
ca, fern ajtaai artcatn 

aa ^tff, fff f fatai ^r*if 1 at I aitail 
cfta afwfe ffei atff ai ca, 

aiJtffetatcvatPfa fffel 
f^ajtfa I 

a5T^ ataa feat aw ««ra rtft at ati- 
f^f Nw atafff ftawftai 


aiffatiti fecal), fatntcai m aif 
atfata ar»rtc>r, ’afatftfca, 
f taca, artaatfata saa afiraficff ^citPpi 
ac’a arcfi aritffecatcf^catPrpnr ftPti 
»iftffiia acai aina «rata acat aa^- 
atw ga arai a®at i 

fw ficrtf « fff orcf 1 «tcife 

fJCTiWf 

fta <ffe wfea ^ <afe ca, fftaa 
ata fat ftfi ca, sfawt^a fffta aif% 
ataita atfita ^nftata icatfaa i ffi faa 
ffe afata fta acf cfaa fta aai 
afar fftca caacafeftcatfiatcai 
??fer®a f cfaatcfei ’ffsrat^at ^taifaf 
•ffilatM caa f sfa w fcaw atffa 
If'stria fPratiffcaa caca v ^ 
fT[catn>atf acaatcf I ??®at*v 4ft"t ntcw 
ca, tfCtf af^a nfaatcaa caci ffa aaifei 
ca^ ft^faY f watff f<fa wfi ft®j- 
iJ)a aJa-arat^a fenacatafe ffii aiai- 
a«ai fSifea fca I ffecwf cfaafcfea ffa- 
af>f)ai ca c®f « afa aifata fci, cafff 
fcai arfffewt® cw, fac-ra fca atnra 
df (ca-t afe a i.ff cf f«ata nm% 

ca-?) rtfaatia atf ntaai afa)i atcfa 
cfcaa ^afakr «fl ffe ca, arta firia 
aiacf acafe aflatci caati at 

f jtfe f rtfa® I a a caca fafwafaa 

a^catPraart^fa ajffaa artwacaa itw 
cacf faff«a >ttataa fenta ffealaa fcacia 
—fa atfta *p^» caatwafa« cw 
f afa ffi apfK «fftitica «r|i 
cafliaafaa cw f a^ 
ftftaai fw ffe faacaa aatiaaiiciia 
ftf fiha acfcf i 
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19701 


df flif <•! 

«r<fK CTti fmf^, m wNi c^rli <5w 
f^tii c»i1r«ini srtf^ 

w nt'Wi cntii 

fw §rnf*ni ?y*i 3fi ^tci 

cit^ iffcif, r<irni«t»r3 «1 nc? 

ir:?f iitcii ¥caWs\ ^j^tf*r»r 

^tsRin c^ai ««ff i^CTi Ti 

W5 or<ri 

wi, >T^ci 3fnni cfltt ^rrt« 
wifi’ll ^»ic^ *ftr« sn I 

? ’rr»icsi?r wi 1 '•I ’irfi 

v<fc?i st’fi, ^1 ^5^1 

«^51pt9 SUI >I5«15« cfltnjS <tt«fi- 

*r? n I «fl« ¥i»f '■fWi 
*iC5i 


^51 w I fff iw m sn—atnf5 tiiK 
'iit w ¥«n I 

wiBi «rNvti¥ f^>TU^ tf wi 

'f^tr •tt«ii fTwi cn ^<(£1 

f<i^tfti f«w c»^«f*RwtC5£i mttmsr I 
W 4C1F^t£« '•g,** fff 

Prrt^CWJl >IW ¥01^ ^11 ¥Wl^t?l 
^^^i ^ntn «£» c¥t£*i- 

C»few fftci ^tsir*!l C^ cntitfl C¥N 
nfSi^^ ^1 citc*ni f*f 
n s«i I 'WJj pf^ ^ «tw^ 

«tci. w C5Cf I8£¥ 5t¥^t* *fHf 

C^n*?!*^**! ’»C«IT C¥tST >r*i^ c*rfi 
^ti I npi^l5 

»rc¥ >|Ti 

csi| ( ‘«^ f^’ici ’fwft? 


•.ntijtfThr fict, cni >rjicH nm ¥t<t« 

?i «1 fH51 Sf5¥, ‘f5fl»l^tC>l' (Syllabus) sitl—5fl¥tl ¥tC¥ 
sn i ¥'35sn—4| 'flffel ««t5T¥ ^rtf< I Wts«1’^F4 ^ 41 

%^w, nH ¥ftn ntftw^ ^^•ii ¥rt w. ¥f«t *IH 

ffit* ¥tnmcsr 4Tt*f¥«tC4 ifw ¥4>T1 vi 41 I 

¥t<JW3f *ft5 fll ifk «ftft ‘¥tf:wi’ %h) f I’?!! «• 


¥t5t< <f^5ir 


10 






c^iVaW’ltw iff "Ifi?! >111:^ 
»rtfft'»T s?tsi1 45p!lf ’artC^E» 

una^ «H| t «J?t*f *»tci «Ftst1 Cf, 

c^:f^ r?w fi{i:*!=»« 

'it* *ift* *Ki:'»’m 

fe*t* 'it* ^tc^ affwiin 

c?* c^, fsfH c^f?c¥ ^Unt^® ¥*r*JT 'st^ 
f*5?i *:* I ^ift* itcn *1151 qf*c»itR *[’i 
^I4ntc«* ▼c»i ncnw* 

ft* *c»i nt^ ft^* "tttn nft ’T* RI 
«rtfl* ^ ait^ft^r c*t*lft*1 "lftc¥ <^»ri?'?l* 

C*ihtft¥ C**'5t Cronus *r«l W* I 

«fl1»rcwc-f?r *t*t*i 'ar«*t?t c#ftt»f ^t^t-f 
(Uranus) « ’jft**i* (Coca) nvftCf* *C*T 
>l<f fti I ^ft?t* ’Ilftrf* Titan *»ll 
*c«i I ciPt^Jtn ^t* *it«t* ^mtzn fn^tc^F 
wi 

*mj "tm^i f*c'5 *tc¥*i 'it* 
c<f*«tc*« *« ^t*1iT'5i c»N ▼*:«* I 
■fft* <a[i:i*?ii *«t *** *t* '^*<1 !*« 

C#t*t*tC9F nstftfl *ft9* I C*tW* fJtffit»i 

*ft?c«rtn »*iffB *ftr* '■itc*, 'stc« “tft 

*1 Saturn-«** artC^I «rf« *f* 

«*tftw Saturnalia sitl* <*¥|B ^^> 1 * 
** I ^^tftr* 4tt« Titl «tft art 

Saturn <*^ >j*i |^^* *t*rl ftc*l* \ ^ 


'it* "ttftf '5 Saturnia *r»l I 

m ** “Lord of Saturday* I ift* *t* 
^Tti*! >ttlrt:** *i ftsjlB fi#i *wti i 
WfttE** C’tV**fnt'i* **S '5tC*l *t*T 
«(** **fBc*t (Uranus, Neptune « 
Pluto *tr*) srtft c 5 tt* c*f*i *t» 
«rt^W*t« ‘FICW* *tftftl ftw I •!*- 
*^ftc»l «tn* f^*{B at? 4 *^ *f •auftl’l^ 
>f*®ft* *c*T 

^t^tc* JT^m* *'? '»t* *11*^ *tft 

•itc** ’?t=T‘i cwitfifWtcjf* '*’*¥ «nr*t*t 
ift c*W 9'5 <*▼* ^*c* '«f**tJT ^t* I 
«** nr« *»*—29*5 *ft9 <***1* 

«tTftF*l WUt *«f *1* *t* 'Sf*fe¥ 
aitftW 12" <5*ftc¥ >!t* C*C^ C?*1 *t* I 
>**r-«iiffe *tft fit's ««* «rt'Fft 

*** WflWi "iftcf ftftcstt* **flB 
far ^mn 'st«t* ^^s it* ^*i fti »it^ 
«ltftt* !(f**^* 800 ^* ijtn 

113000 fft»itftfeT* I «ltfti:* *W'« 
ift* m ffi «tci^ ci-^t ** I 'jft^t* 
*** cn*tc* 5*5jno/c*c, < 11 ^ 3fcir* *** 
cn*tc* *t^ 07gm/c.c «**jl»f*Ht»J 
^ar "ifttf cfw ftCT 'll «t»tt« *t¥t* f 
*<lt*Cf «f*tftl5 f* C*, «fft 9!^ 

•f*fc<f* *tii *^s I nft* ft*r ^rf s*t*- 
ftf*l**tl 10 13 ftft^ 't 

• **J 10 *%1 40 ftfti . n<fa, 

iftarc** «*¥fR s^fttt** *t* c*ttii *n 
«*¥ vr^<c**«»w «*! 4rtf* ^* 
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1970 ] 

« C*l» CH 5t*l11 C»|| ftflW 

f2ni?hi ’frt»r w’Fiiwi 

<45 

^twtffsi Tmn irtw 

>pft5**i ?tn cw^i m% i 

<rfn«fJi f ir*?« 

ftlWI ¥W CftI cnC^ >11? 

?ti5«c»i fticsttw?, tosr >9 ffftit? 

njtc*! '^vin 

Itiri I 16003 H\^9[ 

?t»» *jc!t ^?i 1 ->sc? >«l 

»tTt>f«f5| C?-! 

1^? I 

•(f^<if:? rntPT? ?taii 

•nf®? if^? ntc? #»!9 ?i ?f»f?f 

(Eruption) «ff f» c??l ?tf I 

Red spot-®? nft? Cffsr ^»IT 

I if^? f?f5c??i « ??j n’fnrH? 

c?cn? nwVi ^f?f?t? mw ®»^(8 
f®?’p1? «r?t^ ^tcf, ?t? Iff® « 

c?n c*i5^r« 400 fiifet? I 

•li rtc?f ?:»i >irc^? 

%nr?®w? ^tn?t»at'9 t5 
?!%? •fft’rtn ■ff^’jci? «tn?taii 

flti - 120’'C i -iPr? 4^ mwt 'St? 

?t?5'9i»{? 'iif^vnn ’}7t»t ^?*i 

^«(?1 ¥1^4 «i??t? ?^‘*its{ I ?ttir 

?«£•!? ’i?^ if^ ifc? ??¥ ?c? Pt*im 
■lf^^C¥ ®t11 6000 ?tt«1 H?p '?¥l8 «lt??C*r 
C5C¥C?t¥r¥l 9im5? 3?tt5 tf®?C?f- 

fn<i 26000 mlw? c?n1 n^? ?t»j m 
?i I "jfN ?ti?'a»i <9^ c¥, ^t? «rtf 

^l<¥ «?| ?t|?«C*I? ?t?l I ffl nf? T{4 

cw « nfi?ii *ft?, '8tc« m «tn- 


?ti1 ^?¥ f? f'eit fi^lj I 15tl ?c? 
¥?1fIC¥, 1^? iTSJfCt f^-CT ®??C¥t? 
?i «fttw, m ¥t*r?t?t? ifi I ¥tff¥ 
’fCWfl ¥C*l ¥tsn C*fC¥ C?, if^? ?f*ltlft¥ 
Snt»t? ¥ 9ft?n¥?*1i ftitwi 
?¥ ¥[«fi«. ®? c?^? ¥fn 
4^f¥? ?t?i I 

-rfif? ?sl5 ^f iTf ¥rfc< I9j6 ntw 
'«it? ?-fH ^*f5H<[? n¥t*» *ft«fi 

cncf I Sntfffi!? ¥¥i«i( «^rs?? 

>l?CPCf f?¥c5 ¥ 4? «irft?¥ ^4 C«5t^l 
"if?? §*f4?'®fi!? ’trsnc?? 4Jt*r 'Jfcf? 

?m»r? 41 c^C¥ 220 ¥1 c?^ I c*(l m9 
®fli "(f^? ?«\?c«r%fl ?tlc? I 

ifif? ^n5t?«fij9 *tcf f 
¥fi|?'Bl«¥ C¥M "lf4? ®n- 

<ir^«fn 4551 !1|(8 ftnsfCt;? ?t? 

Mimas, Encleladus, Tethys, 
Dione, Rhea, Titan, Hypcriony lapctui 
Phoebe I ®Cir? ?W Titan-4? «? 
»t<tf?¥ 4?^ n*!-^ c»}\a?nc® 4151 f?»^f 
$nir? I ®ni'?i 4l8if 4¥?tii 
?t? «irci I Titin-4? ?t^- 

?«t»i nn*j »itc¥ I 

■if4>ar? »!?« cfUiiw? If! cfar ?C41 

®t? ?*1?PS% 4?^ 'q’fin C*1^4r< I 
?f Tm C>f?W -ir^lfi? ^4' Cl.?ftf¥ 44^ ®t? 
6f ??I¥4 C?!® ¥1? ^twt¥?f¥® 44?- 
C«r^? (.-ft¥1 ¥lt¥tc*t? 4¥|5 C»(W^'I 

f®sd5 44? "ifar? f454t?4t4 >I4®C*1 C?C¥ 
4j?i8:¥ ^wf¥«l ¥?C? I 4C«r? 4K? 135000 
C?l¥ 270000 f¥l4tfHfet? I 4t 444- 
C?|*it? ®? sjfl >irc?? ¥t?? 1/27000 ¥l»l 44^ 
Titan-4? ¥C?? 1/5 vff I 4f4¥ 4^ 44? 
C9^_ f4^f® «rC4¥ C4% ¥?frn 4? C44 
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Mttffti ntn ^ t2>iH 9^-101 


^•Htf 16 ffwtft^tfl 

ftWiltlCTtl^rtf! 

ntfopr niiWt «<R 

^fls nwwtl W fJ ‘<lfI5 ▼H'll- 

«tj¥ i»itfft ffti fti ’»«:»! c^*R cf<rft. 

« 5iw«%cf« c>rl c?<rfti 
’^•ICff nW ’TfttCfi 
f ci¥ ft wi wrt ^•«f5 f w ^ft I 

C^«f ^»ll CWtti I ^ft^»if, »1<(J^»I1 
^<rr#W A, B C ^t*l 
•if«ft^ fj I "tftli c^lif 

7000 fetK '«fei «r*rtft« 

IftCl C^, *IC«0 1« ^tc< I 

*i<fft*!w c^tif 

fwift 'Btcf «tt« ift-ircM *(« 

ar^ift; ‘^«ii 4»i!i’ 

<11 ^9 '<l'« s«I I 

wtfeftwt^fll c^. 

^*iw cift c^if^ft^ft «ircn«) 

ftftfi ^tfn« « 

’ll^* I «fX«J4j8 is Ctft 

cift ^n-srcf«SI'S Mftcf i 

^•iftwnsifl fti*ift^ti1 ift« <«« 
cfft n<rtc<ffl nfcfl 

5ii I m ftf»i ftfti 

•rftMCl ft*!! ^«^ft TC*I CfC^ 

ft«v irn *i?ft tt«tft¥ I ifti 
’^•11«ta <ra Ntat'il? *t*ftc<« wt#i 
«ti «i^ft cf. »i«fj ft» ^itc’jr 

^tw nftfl cif<n ^fti v^j 

'S5<fc»rrf nJt^Fi ftf f»Ki c’tci^ c’l, 
vifti r««wt fttfi *ftt*(«i^(i[ c>ftfS'# 
12 '9 ftcf« n^^j{ cntw 

10 *itl»i c’lc^ oil 


cfft c¥ft "ffti ^ 

(n Mimas) 

▼w ftftn ft! iRi rtn I 

«ft 

fe*f« n «r«t^ ft^B fwft w aftti- 
^cw »K<jj ♦rtfi *?! fiici-^cf^ 
'Kirkwood gap’ ^^\ I iftl ^.1* 
m^n >f^c^ c^fsi 

ft I «n? cfft <Jfif 

<a^ tritm cfft ftt i ^*ft^ m vi 

cn. cft!» fenift iftfl ^ ▼ni '•ftr i^^ft 
?vi «ft witf ^ c*fft *1'® 

n'9 ft»i^ fft ^9rcn ^ 

ifta siifS c‘Uf 

I ^t^rftf «tc^^ ift ft, 

"tft« fta^ftis 

ftt^ 5c«i i^ftft «w^*i2rf« ?,c«^ I ft? 
c^tls «i^ci 

«tft vaft nnac*! ftf«a iflft fttf ifttf 
af'fft'l f^ci I 'aft« ^»ft1 «Jft- 

c»r^ «fft- 

^twi c¥c^ 'a^ 's^ ^ •larfta ftftw 

a?ti(ai ^nfl 5iw #fti 

^\au cf S ft, 

iftfl mt «<fis Snwi ^fti acfect I 'A 
awtft fi^fS ftfwa A9n aftcft ft| 

nV9in *ft«ii ’ati I 

■tftjftiB i»ft« ft*i feasa, «^afti arti- 
«f5 ftl^J ft«l«l 
’jftat fti^ ift* ft '^wf •ift’i^ ft«n 
«ft aftwft# wfj 9m mh 

cfftn nfia^ai *fft^ ® 

ifti 

»■' 

'^Wft Ift-lfl sifft ^9^9 ffti I 
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f TO »rf^ TO? ntY* Tow? 
"tf? CTO c?5ii-??? t5 

TOU ^tll TO CHIW TO 
TO 54 ? c^?ti-?*j? c^ '«ftc»r,?i Tsif® 
nit? I ci?ti-?»itf 1 TOti 

’itii ffTO sitJ?tfi«r «r?t-r ?it <tn? 1 

Cf^ C?^ TO?, lf?l TO1 C?t? C^f 

i«w c?^. n sffISfl ?tc? ffi- 

«f?t? ni «ci ?l ?ic? 

TO I TOti ftcai ?tMi TO, 

vf\ 

iff ^ CTO ?tl C*!\l «lfc?l (Solar 
wind) >|tftClJ ?tC?, «tTO iff cn? 
Cl?t9-'®iw ?3tl (ilVlta a#| 

?c^ **itw Cl, cih 4ritf <<1 fiit^ 
'111 f H (111 (jjcf c^\grs ntt4 ?i I 

'•jti’s (flfIs (III Cl, ^it«i nfi« 1 * 11 - 

?fii riffii-i?! bft *fci iNitf 

?ll ?«I 

ifrifiitwi fTOCi 
apiRitcifl nci TO« w * 1 ? A\i 

b»nt9 19 lf?9 '»l9nit9 d\|^l9 

1 Still '«ltC? Ill CIC^ ltC9 I ?C1 lflC'5 
■f\lC19 '?r?'5 Itfltl IStlll ^1 fl I flfltl 
iliiTOi eri ? flit?* ftcii .iitcii 
felfilRs ?^t99 4ftl9l9t1? 1C? ^fs^l 
TOt9 ft9(?). f?l fl9lt4lCf9 1C ». 
(ill 9»i?ic«? «i?lB fffii it?c<5 itc9, m 
m ?1tl« '?ar?l ?ll (Micro-organism) I 

•111 ^ttf, n ii«jf*(? fe?ti « 
iciy clC5 itfc? TO <«9^ itu 
TOPit^ ?ti «rtiitii ?w( TOi 
ntiti TOt? ’If« •w TO9 TOl ftro 
919 ^ n I >pB9?: n^r® ci TO:irfiii 


? ftwi initf, ’itf TO 41 «cni 
TO TO? I TO •?! ^ICf 
i^f 411? f?|l 1*11 iti 11 1 

in? ijtif TOfti « 

TOin ??ii 411 TO? 4rcii??i 411 

Ilf ci{f ftii cit?, ft! fcn itn «fi 
cfVfiwt*?tif «fwi ill ?C9C?, iti ifi 
cic? ni 9^1 ff iitfi-fiJlfi f fifff 
iCllltl TOtfll ff? iilfi 
I9^l?«| 91 f9C9 ?91 If 1 1C1« 411 ff| 

fnii ^11 «irc?. 11 ?tit4 ni ?f?i ii- 
4 ^ cici «ifff ift?t"t-ift5?i intff 
f9C19 ltci9 (Space probe) itltcir nilf 1 
sritwi '8i'9«l iicitfll 
r<Cl9 IH 1?)1C1 f’tci fll 

’jfl^C^ liift'* C91 1C91 9?9 TO CTO I 

itcfl 4ftCl lie? ffifti 

XA nllUlff 111 wilffl ^tlil 

lltfH l"ir?® 1C91‘II 1^11 NASA 

(National Aeiununtics and Space Ad¬ 
ministration) ftC‘f« 1972-'73 ltd! ?l- 
^l?tCf Cl Htftl 11419 icftl ?9C??, TO 
Htl ^ffll flClC?l 'Grand tour' I 49tC9 itll 
lflfl.5rc*:9 ifli?!! 11 ?|ffCl 41 4 
411tJf?« ClCl fll»« ?9lt9 f Cf f tC9l^- 
lltlHlt? ‘Pioneer* ^fl99 flCf 
Itf Orcfii 4| iti 4ihTO cff 
1C9 gi"lf*9 lie? ItCl I 4| lltlllltl 

Iff fClJ9 ill f«P« fW I’tSlH 

lltf 9 C1C19 flCf ifi «tf fft den flCf 
iitftiiti itit<t9 ij<?i fit nil 4l 
11 i9^f ti f Cl ntf dlpif^s fi«ti 

lie? ftlll TOf ncif 1?1 I'fl 411 
f ticf it9cn I 



^ cm 


Ciptc^tcarl’l ’Tt*f '^tsTCfl 

^JVS\ ’ififs'® I Cktv^m f^^- 

flFUtCn <ltc^l caftc^tcftil (Chromo- 
colour, 51^; Soma-body, 

cni «f«tn 

C5tc< 

«d I ff §r«'r, ff C'rc^ 

cfft c^tt«itt«ft*i 

ca{%fl ^fkm artc^asrtntwcftt^ 

^kfni CVtCMtC^t*! 

4l captc«ittwtt»<« ^WJ •irtrc'fa 
i4f-4ffs ‘flf? *8?^^ (Geno) cs<ftfrc« 
nt«TUsii ««(tc^ I c^twi- 

»itsiw« caFtwfc^l*r 

n'm I c<f. 

V{\V<^ sfTlH 4fSf^ 1879 

»itw 8«t«w« I8&*itc«a c^tpr 
cwfi •^’1'j 

C^twi- 

cmm 

nt^\ Brat'S <lTCf I 'il’lliw 1956 

»ftc*l Cf. %«fl 

^ir®-i fwt^ »rl?{«« qrtft® TOC’TJ 

fftwsr cf, »rn?«« CT^c^tw cartwtfiftw 
jf^^n 461 ««| 46i5 ciftprrwtCTf >iw 
22 C^l '■IC^CWW (Autosome) « 1 c®f('?1 


C’[?f-caFfPfti:«Ft«f (Sex-chromosome) I 
CWTW cvtwtrwrt'fjfil, 

««f5i ^tcf« 



C#tPlfCBrfN 


r<i¥tcn sf9 wtft I «?ri <?i¥-c¥»fHtnft>i«r¥ 
'BjtHtm fttflfi ft¥tcnf w» ¥tft I *»t9Wi 
CTwt«» c*rw-ciftr^twr^r ¥¥faFW X 

«H^ Yl Slt^l ¥ fl[¥CW C»W-C#tC>ltl8rtC« 
XX «n¥\ XYI «Tt«f ftct« w 

c«rfcftw r«cwi 'a f«i«twi 

>r^¥ ¥fJnrt 

rt ¥f«« 

*f 19 


m 


1970 j caNCTtc«t«r«cu^ 


'• INit4^ f%i ^ cntf^ ▼ws? I *3]^ 
^w<r ¥fihrtff cw, C9Ptntxift?c¥ 

T«tf cfttf, ff 1 cffJi f^'itwtsni 

CTfetc^w c%cw »twtcsrl*ftf 1 
^ cw<n It! I «rc58jf 
ffifj <itc¥ ^tis captioi- 

18® c^ cirt?i ^itf’Tii <itc®, 

c>R^tf*nt?r 


«iin ft i ftfwr nt^c^- 

cwwlshn («f€«. « 

cwfcfti[ « caftCTt«R •\lil 

OftWI- 

(WN nc^itf ®ttw 
♦ftt?5S[, Wff I960 ntW 

1963 »ltr»l 1966 ntw 



2i»^ fiiaj 

¥^r4rc3fi ) 


ftcffl ’niH ^l5t^ c^wtc^l CT? 5^18 ^pf (>o»PF fsi ) I 

w vti wt^»nr iftwtflwf e c^wtcwtwf’jf®! 

cvtwrcfftpw w<rtw, w c^wtc®t*i;¥ 

frtf cirtwttwrttf ¥¥t#ni «8i- fiifiiff® f^fw c^^rs ¥tn ¥«i 
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<jr^4 

C#tt4ttlftt44 ^t¥t4 ® i 

C4t^ tf4llt44 Wt4 

ff®t4t«t4 44« 

arf® 4r^m« 4i4Jl 

1t?F4 4tft 

I. A 

44t5t4 4\p, C4ltt44i?.¥ 

1—3 

6 

6 

n, B 

4®, 4t4t4ltf44}8 ¥ 

4—5 

4 

4 

III,C 

4*114, 4ht4ltt44it¥ 

6-12X 

15 

16 

IV, D 

4414, 4|jft!¥iC44l5¥ 

13—15 

6 

6 

V.E 

Cf tl, C4l| ¥ 4t4t4ltt44|,¥ 

16—18 

6 

6 

VI, F 

44t5l4 Cfll, C4ltt44l5 ¥ 

19—20 

4 

4 

vir,G 

44tFC4 Cftl, ¥lJt£«ftt44|5.¥ 

21 — 22 Y 

5 

46 

4 


ilt?w? cgftCTtCWtrW f^«(4*t 

«r4C4H4»» <3^ *»itfl'8 Ic*i4 a 4rt(C44 otm cftr^ 2i 

fer«4 ^Ti^u «rt« i iil5c« c5Ftciftr«rfm «<▼ c«?t^t5 

r«srl5 c3ptCTtr«rt4 wt? 

cfts[ f*iw ^tfi 4tfi ntft* ^1 ?r9?in 

Ciffr¥tC44 30 60 m 4riTtfiwil-f4iTCStW ^raPtl Clt^ C4?- 

fimtcn cnif-caFtifjt{85i =rtii( 4tRFr^. cf47, wti^i 
cni c 4 *r^ cw®tcw vii wt G ^,,in?2i 3J4? ?lf8 c#twi- 

f^tin 444^ c^^r-cvtiiitiSsi iffft'i:^ sjii cwtim >iff® ‘4®l8 t*' 

c»|| ifV «f?® Htfll « 44fi^n '»rjtrilFtl’TSll|.® C^WtWN I 4liH- 

c»i4r-captnitl84 *rf«fi5® « ci^-captnjtfejT fi|iR-f*liccstC4 ciniEi!t«(l- 

C4i:iffi5« 4»11 I f45ft5t4 ^4®: ^W4T C?41 4tl; 441—41 

(Syndrome) -fifiSu i4tCl I ®®¥- C4tt ^«rf?ff «i(t4Pr¥ ff¥ fhl 

4lfil ^4»11MJ «lt4tt44 ore? 4¥ »I^¥ fl, %4 ¥4 ¥11 CFflt® ^*tt« 

«i¥ti nil«i c4 cflttir« ¥^1 ¥n, ®t4ti:¥ irt®t« 4¥^ 4tr¥ \ 44¥t4 
^J5t4 4»n41l C4f, FJt*%f ¥t®-*ri, Cft^ 4t¥, fTt® 

4C¥tf*l¥«[-1959 nrc*l ¥flf4) «!441 ntW ^4. Clt^ C¥t^ 

C¥. *1>1 i|C¥tfil¥4 4^ ftsfC^tillg *4tft¥t5 ft® ¥ •ItCl® ^tf*!. ¥¥ ¥¥, 

¥W4I captWtCfftWS 4^4115 ^jf®<¥i:4 «N ^®Jtf4 ^4¥¥1J¥Pnr ^¥¥41 fe®! 

4lfC44 CfCf C4 4t4t4¥C44 ^4*1¥WJI ¥l f4fl 4C¥t^t4 ^taptl fit® *ftW i 
fit® 4tt», 4l Ht411 1(t4 ^t4¥ fSwt^- ®t4 -1®¥41 «rtl 4tl-'t®t14| f-l 

Cff ftfjfWI f¥f4tft4f Ci¥tt4tt®tt4f 444? ’ff^f ¥fi4tf ijtll fflll 4tl I 
4t4t4‘l ftffi 4W1 ® f|4t4 ni c«f. ¥r¥% irtf^l 4141 41® fl ¥® 41 

«f¥l-| 4tWtfW4-f5r4t^44 4t41 4t® 4® 4rt®4 „4t4I 4¥l 4lftftW4- 

^ 44411*1 4f^ll® ¥f4t44l <®1 C?^- 4t#tl Vf fl 1 



1970 3 593 


itft, OThiiwtcw 

wrtfw-f^rstCTi ; ff 1 cw^ 
ft ¥ftl1 c#twtcwtw wti 
VftW |f1 ft«lt«?1c?I *i¥ 
ftift ^prai I wr«r 

cnt^i w:i^ c^, fw- 

CftCWf f^tW* >r^ CWtV^^U'9fi\ ( 
c^Fn 21 5wr ) iSf*!® 

¥W (Disjunction) t[|>1 ^||5 c»tW 
*n *(tf?ii;*i (Non-disjun¬ 
ction) vrfC’lt aF9 CiftlHI- 

CWtWfl 

m '«’l ftsir^twa t^nft wi i 

«r)it*i c^, ’ritns 

•ilna n^^t=5 cFOit ftjj- 

csftr^i >fwtf»ff j ^cl? I 

3FtlwtT*l^t«-f5Rl5N— 1959 JltC*! ft. 
cw^ C«r. •<. ’jlff-f 

«jil fts»C5t*jf5 «rtr^fffl I 

ft^cstc? «rt5Pti cflt^a cT^tftnw c^m- 
civiwtt«rtsi 

caFfc^tcsftCNff XY 

wi XX ^1 ^tr<ii?n XXY <ttc^ i 
<4^ cat^s cw^r^tpra c»ttati«rtcaa 

47, ¥ta*» III C «tna X 

^ I 

C9ftiatia»ttaa a'l^ta 'ii^{5a?ftft» a«rja 
'irtfftaa c#rtatt«rt*J 

^rfftra i r>nrca?iw ^Wai arftiai 
fa¥ >ftata5«: aftift aw a^w, 

fti cni-cvtCTtraftwa akaa wt fafaa 
atfia art cit% c^tartfea 

*iftl8« ffi ataftf cam, avrt, y^ata 
aiax’ra, ca^ nfaati c»rtatt«ft5tfta ftf H?, 
nfilakna faafi wt'«. facnaas: 
•lai *n latjtfa ^aaiTfj«fta arr»a i Kf%[ 
11 


wtfta acai aift ata ^ at«Kfa acar aifIB 
ytlcarf«i^fa cart) waurai ¥ca i c^ 
c>ri*<ftwtrirtca aaftwK’acaa ▼(•! cw- 
carTtafcwtra afwta arftva acB i 

Bt^ffa-ftacffa—ats. a»|B. ^|sfta atca 
*a¥wa ’jiBi faaitat 1933 ntc*! 
ftacsftafB ntftfta ¥taa I fift »a| fta- 
cwtcaa af'S¥«ft ^a^ataia ¥ai feraa ¥taa j 
aai—r-!9??a« Jaftlr. a^fta cwa, 
#t*itcai aatan <aa^ ftfefaiyra «t*i»rta i 
1959 »rk»i 'arfa •afara fawfa^ fa. cvt# 
catatsta ftacaicafta (Gonadal dysgene¬ 
sis) «al| ftai^tcaa ^ir«a ^aftir aftal 
caran fcaa i Bt<fa-ftac! 5 ta cartta c^Ftcal- 
carta a^an 45 1 cai*caFtattaptcaa nia XO 
sRsItt, <af|B X capfcatcarta ^ta «af|B 
can-captcatcarta aft i rt^afal >^1^ ^tn 
Btjfra-ftacstca catta c#taitlBa 

cawN aa i aiftcaa fa? ale* <a^ 
cat^Bc? ara*^ afaatif ara aai arwtf 
^aftcBia acar ^aal?*—?ta. waa^a aa-. 
ca^a «tn aaiJtf fecnatarti i 
?cf% wtfta acai «jff 10,000 arcaa acai 
4¥fB Bt*ffa-ftac5tca art#t« ft9 ara(«a5 
aca I Jil ca‘caf« 9VCfta ftacattaa 
Taatena aaa caar-cvtcatcartcai aaftartt- 
itaa ¥£*il ^ant^ caw-c#tcatwrta 
n^ajta at i 

* 35 ^^ csrtcatisrtcaa atatai ftfti a^arta 
aifwFta ^ilstcartcaa -aalB ^aa^ caai-c#tcat- 
ewttaa #|B ftacftcaa faaa a^ftat»tia 
aatc»itaai a^ai alitia i >rrata*r a^arta aift- 
iRaa ^9 ^cBttaffa « caar-cvtcatcaffcaa 
?tta« ^caa aitftfa ftaigtartici, ftf 
c’ltaft aitwtiyai flw ata caaai a^itct l 
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T8tft4 ^*fr« C#tWnWtT4i C4i- 

C¥W1 Wflr C4 ’Tf 4 *!t 44. ^t4l 

4[twt54ti 

if^ltci I ^ f4i4Jt4 

•itlcfetC'SfniSf^hl 4t4C« 4^'1tS!*tf^4f C4t*r- 

C4 »rf*5 C3tc»f4 ?44> 

I>t9| fsff<«¥ 
'JfyW’T f^tr44 <11^^ 


■rwti ^fi:4tf5wi tihtti tir^«rt4 

artlii^tcwnlN I ««44tt4 «t| ¥41 tnrt- 

C4t4T C4, fSfsrtSftCT Wt¥tf «t%f 

4^4rl ¥t4tC44 4C4T t5 44^ *«l 

4¥»l Cltr4I ¥¥f ¥fil ¥tl1 ¥T411 
ff«c¥ ntf«c«r€ ^ftcw fsffMti »rt4ti4J 
f4?t4f ¥fll1 C¥t«n n4f ¥t4tW4 
4tC4r4 4tf^tl 4f4Tl I 



¥*I »R*(5^ ¥14tl ¥■ 

¥7tPrc¥tf^«T« ¥f4 C¥4tc«»! ¥4 

¥4414 ¥Ci ¥4¥ 444C4r»fT ¥I|?C»U4 44^ ^tf4¥ 4tllf I 4ll5f 

¥¥4 4t¥ 25 f4Wt-«It4 I 4s!8C¥ Stf^lCI fff4 iftf 400 nfwt5 

5fi4t4 ¥•! •ft¥41 4ff I f4*r4^¥ nif^ ¥»l C4C¥ 

¥4tff4 4!r>rt f44tPr¥ 44 I .?4.«444 S»4l¥t^ 

4\ vHt ¥4l«f^ 4T44tf ¥fli;¥ 4t4t4 I 




«tarTO a* 


c?»ti »tcw «Ttflf 

•fftft'81 ff^ f^'t^cii w «rcit»c^fl 
«tf»fif l^iiitw «5iwa ’■rfftftff ^11 

‘>2fntww* «tfmw 
^tf^vti’ f y[<tj I 

^<r!( ^^flltC^I C^t*i1 

5fCl, 'Atf’TC'f 

«?tcn C^fCf ^*(11 

I 5»1, 'Stfll «t<iw 
'efftn •iaFnc’J‘1 f«r^t=^ 

^11 ^t1, «t^C*l >lin*|>s ^KKl 

^11 stAX SiC%i^^^S ^t5ih»l1« ^*\ 

I «fCltWWfl ▼C»l^ Cfl®t« flltf^f* 
fl-^t«wt?l1 ^ wi Radio 

Angle Detection And Ranging— 

sim 

CflSt* (Radar); cs®tfl 

« c^«ti TOW st«(K»i 4ai I 
?tn >1111 <fcilw-« ci^nm 

tt^f« CTOtl H » lit! nCM f Cl¥ 
iiwil*«Cf fiwH'lflj Ci«n-Cflftf*- 
f^W ClCf 

miiWw ftet *jt>ftc« ii’PK I ftamra 

mi9 ci®tc« »ymi ^nfil- 

itli •(W'SitfiV’fa ftet cisti 

tjHK«i nfiiiN fsi<fl*f 

frt Clf®«, IICW ft1« ItlKl 


■sfici c«®t9 n 49^ 41 ff«tri 

gUntc®! nfiifn ¥ii ii, c>i n^n 
^twtbn ficiii iriticisfii«i ®H- 
Vn i»ii Iff I 

c«®ti 9 £i fs^fS «i^-f itc^—c<ri®, 

..Htfr^ 49^ '«l[|f%9l I fsCl C>f(4t«ttl 




fb J( 

til* 

=si elites) I '^ftif-ncai nt® '«»I8 
*i#i 91 fiii^«if-'-s <«rtcf I 

cic® ®«»tiitf iiyiw- 
^ffttln flftlfl 91 >if<«t*l f9V^*C5\lV «it 
(Electro-magnetic pulse) ’4Iti*felt« Mtm 
It'll 111 fjp^^ t *Ttfl flC"ll 

KC-ri ICl 9J9«5? Ilf 

'4itl*6iti >ictr 'Ills 9ii<r^t^ti «ir^iF>if 
•it’iici»i 9tc¥. II Cl *ti-^iwc4 4» 
®ti?iti ici’>t*(t®it*i ifm 

fci I <tr«wjscf s fifs* 

'HI cif®« fvi-HK hih 
finta ®fH4t11-9 
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f«rw c^fltwi ^tii 

ft»rtr? #itc<(t®-« 15^ mr» 

»«f I «iJll%jJt?i c«nr*i'« w 

—i8n jffli i[n I 

w,9 w nt'eii i 
«ffw n* ff| ww 

«ftf c4js^-n® «ttcf <1 ww 
^itl^fcsn •irtfv-’fcw ftsf 

=11 ’iftflt*! -ff^ «ir^f<fi in 
nfw C511 «fcsrf 
c^>ll ff He® ^tfi[¥ i?l8»i«t« ¥nttni 

»itwi C^l51 if« CilCf 
ifCT ’«it*(tt'r?i cPtc^t n^^t« nfl 
^i*ni ^«l5a C5¥t«i, in l^itfir? 

^r«f-i ’tt^, ii9 «ipl«tc=i c««icw c«H¥- 
u cifc^ fiicf q:5 cifcf 4r®- 

?fii® ?cf 'ati}¥-^ci if«fsf fVes «rtc»r, ®irir 

??? ntfti 

C«H¥’’W, CT®T5-®«¥ >4^1 «t<¥-W¥ 

'»ltc*ll CStlifl >|iw 

^»1S11 ¥?I1 C11C® *ltc« I ¥W¥i\ 

I*'* I «lf 1^C¥ 

CiltiHiffl ¥t¥tcil W 

f^ti'e ¥t^¥^t I 

•lintntfn ^t»it?i ¥ri 

fii<l ¥«« Cl®tC3 

J¥ ^¥111 I 

®i ffl ®w «it¥H iiw«fi 

¥flC*l ‘^t¥ f?C¥ C'lUtC® ¥tf3lf 

cii’in m} 

fwt I ®aw-^r^j ^ 

’itv^aw nffnlxi c-ftfri 

’iftn»n ^11 ®tl ¥ni¥ 

*1^ ewtw 


ffltffi c«®t* ▼«?? *rff ¥H¥¥ 
¥c^,®tfSi^ ¥cfcw-¥cw -ft#, artff- 
¥t«f W- 

^Tctrf ^n« I =11 ?1l ciwtiw ¥ttw 

¥f® ¥CI HI HC^. 

HTf c«ifii® ®Hrff 

¥fi HtiTi®t>nr bH® hh HrtiHtB ’THtH 
HI I ®t| fvn 

®«¥ HtHtB w <rf®nfH¥ 9ja »rtHt¥ rti¥ 
Hht I 

WI^® CHr¥ «ff®¥f»l® VJ 
4fr?¥-Hai ffM ^t*rt»l ®tC¥ 

¥TtCHt®-« C?»n n I ‘«HH CHH1 

f¥®tCH HHl®* l?l I Htfilf 

r«rc¥ »1¥I ¥«W^ •«« CHW I 

¥jtcHt®'CH «}f®¥»i¥ *ttt® 

«rHtHC¥ i\-Tl9 CHC¥ r?C¥ 5?® 

Htcfl lf»1¥§*f 



2Hl fit 

«fftr¥« HHi Htff •Hfti «ftHcni 
Ht til ci«ti ctcf c«rfi® 





nfvfrtl UlfH CW^ ftw 

¥W; cTOtf afr¥ c«f«^ c^«tf“ 

<«^i >m# 

^ftTf ( c«nRt-^i 

ft^tii >iiw *{^hr 

^-ff¥ ctr¥ Tfii ??» fonn c?^tf- 

w c^ ^ cirt¥ cnn «®tr« 

friw ^ttrt55-ci I 8 ®n« Sh- 

( 

l 8 %r^i *n^iS !^wt9 

f5^» 'Jitcf I ¥tc8f> *ttri 

c^tf ^yf fi* fir^trffl 
SflWI •!<« 
srtni cult's *ftt«i 

I C*®tWfl »it^tt^i 

^cf* wtwfl rsf?«fi nreii ^fti I 2 

fitai rt®ti?n * 1^1 

’lf%*fW9 C?i?tfl1 t«5!^ c^t# 

i?rt <irti¥-^ci f5pc« ^ty\ 

cirttcsri «ici I 

Cft!l CWU C3®tl« w cflfti 

ncn C^tatC*?l99l 

<<1 ciBtWff cfar c'ft®, ^ 

▼w *lft>ft«ita ^c»!f 15 a 

5l^fl 5^® nw c^t« I nl 

HMfl Ci®tW ft'?» f 53 nt«fli 

I 3*!^ fsi® *(tncf 

cT<rtc5^i fwrii fRu «a^{8 ft^itif « 

c>n^« c?ttc=«i flltl I wtili 

ci®tw ^ « cf\fw 

ami *i^nr > 

nw 20 ?W 45* Cft*l ¥d ^ 1 1 

*14^51, •it4<t«irf « 35 t«t>f, fd- 


ntt^ *tfi*it*r ¥tc«r aftlti ci®ti 
ftw «rtw I 

®icfw a 

sil, ’ilftfW 41 ®9CfV Cl«t«« 

ft® ntw I 'aw w4itf c«n® ® artff- 

4t« m9 itf8^t*itfi •It’lW—^ 



3^K fw 

f4Cl4 ft'fth Cl®t« 414^® f11 

W®t:4f C«fl¥-fl C¥t¥ 
®Sf-44tf C¥t4 ’rr®^»l 4¥ ’ C<rt¥ 4tf1 
cnti 4<ri( 4tf¥-4csi #4tn® !?« <¥^* 1 , 
f4wt4\ ®n»itwa nw ^ 

¥"*t4tC¥« f¥| *irfl4^¥ fC^I 4| 
•(fW^WS 4t®1 fCfl ®flf ¥4^ »fr«31l«1 
414 ntf-nFfi nfac4cit4 <9*r« 1 f-*i4tcff 
*lf44^4 C4t*I 414 nfiwn <44^ 14C14 
4t®t4tC14 »r4W4 4)44t4 C4Cf 414 144 

wt4i C4C1 ntw I 

aitcw «ft4tt»f f4fitc4 ^nti:®4 nff- 
4tn ¥41 n, 11 fSlH <414 Wfc»lt44l ¥41 

4t¥l 
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'jf^f^hr fcifft c7«r i1^ 

^tft wtinti cfti? ntci 

c^t^ii VI I 

«1 t5' Cfsfsil, 

ft<f It V I f^i 

tc»j c^ ’jf^nt'5 9.«, «i «t<r 

99 V Pifsf irrtnti 

f^f«9 51IIC9 C^Sft HCl 9tCf I ^9C®1 

C9^l Cf\*\, 49^ «rtCf 

«ftc« cfltv I ^9^11 *fir«fl 5rt^tc9r 

nf«tn ¥«! jii, 

rs»^''*i«tc9 •ffisfrn 9fflc^ c’fw v‘ 

'em «f»J >l^tJH; fCfl n? f^»lt9C^ 

99t« 9;C9, 91 ft<W*l »ng9 99 1 

?®*rtt«9 ^t9 «rt9i 

5f«9 99, C5f9ij9tai c*itfe’T9C99 ’gftntr'®9^ 
•tffl^H 9f9l C9C'® *ITC9I glintC'«9 ^t9 

9?t99t9 C9 nir® ^t*ltC99 «ft9l 

'qt«, f9'$«9t’l7 991 nttai if9| 

arvstf ^^9 ^Iltt9i9 nftjltn ¥99t9 nif^CT 
•?fl»tC9 f95t9 V9t»! 9*IC® V C9, 

Cf9»i9tai ♦ttcaj* ?j:99 c^iaj9 fe*rf9 ^IntC'Sf 

*tf«9tn^ ^91 ^C9 9rc9f—9ft9nt9 

•rf9»ltcn9 «eit9 <11^ niff ¥91 9t9 
911 ^nr9C9®tC99 »|t?rt9r^ 9frt91 

f9^®®tt9 r9^*f H9»9 91 9tfH® W«19 
«j|lntr59 ft9'« nfistn cnt® ntf91 

C9®t9 99 C9:® C9'®t9-»9f ®9fnt9 

ffcf ®i cHiw 9t9i cnc9 

frn ^*n <9^ %9-^t>n ®9cip9 -ffvi 
9t9 *1^91 *fr9>lt1 V^ ^C9, «t9^ <irtf¥- 
9W ^ 991 9tC9 I cftfe 91f 11 91 ®i|f11 


C^ 9t91 cnc9 C9 4t9¥-wai flPti 

m irtcn 

^9TWt¥“f9^9Wf f9f9 5l»1l titipi 

^frrit ®99F-^rtJ9 C9®t9-®If C^¥ 
nfv if*ifiti «i^c«fffw 9i 9rt®i 
»ICf 9f9l 9Jtt*l9 9!® CW 

9119® irt9l 9tf C9, f9«|fir8 nt» 9J9^® 
^9f-^«ri^r9 55< 9tr59 »nit«nff®9E i 
®tc9f^ «r*ifit9 «f^c*rr 9f9 9ttf, 
®C9 C|t& ®9W'^'ri^T9 C9®t9-®9Cf9 *ft9Jt9 
<Jrfff-9Cl *tt«9l C9C® *ftC9i 
99r®W C9®t9rfr9 1[9 Clt^ ®*lf11 C?9C® 
9fC»1 C49f-9C1 !^9 Cfife ®9f-^src^f9 ®9f 
9J99t9 ®9l® Vi I t9 '*9’T ^t9t9 
C9<I 'Q 9tl9«W9 9t9l C9^ OUft® ^9 I 
®*lfnl9 41^C<f«r'Q 9tc® 91 I »T9 
^:?f99l ^9 499t9 C9®tC9 fC9f|8 

ftfst '®9f-^*rc^9 C9®t9-®9«f, »lt9t9‘t«: 

1, 3, 5, 10 <99^ 20 C»|f*6ft^tC99 ®9*r «®rC9 
‘9J99t9 ^91 9[9 I 

irC*l9 C^tllClC® 9«&1 
fVC9 ’®tC*T, »rt9T9‘f®: ®1 C9®tC9 *lft9t*f- 

c9t»rT 9t« fc® ntc9 1 C999—cfti c»rci 

C9, 10 ffWtf9^t9 ?C9 ^9f^® 01 CJl1%ft^9 
9m»r9 <9®(5 «fW9 C9Cf «9f^ 10 

C5ll%Pl^t9 ®9®-^9^jf9f^i C9®tC9 9t® «rt9 
6x10“*® «9t1» ffC9 '®twi nv 
10“ ** ®9tC^9 9R1%9W 
9« ®1 99C® ntC9 911 ®t9C»l C9®tt9 ^*1* 
®*rtc® ff®tC9 nNlI 9t9 ? ®99--<®t9 'fif 
®t9nt9 C®1 9t® <9® c^ffel <Sf»19tCf 91! 
«lf®99f9^C9 <rt9 lOOcitf lOOOlB *rtf 
9itcf I C9®t9 c^f citfi® iftr- 
W9 ^®W1 ,9C9J <9® ^Cf TO® ®«|- 
®1tl *IC® I <9Cf9 9r9l 9t9t9rt9t ®C9 *lf 



1970 3 599 


f^fil« "tfw ^ nw 

f1 1 Cft^ faftl ^ 1 % 9fW| 
m¥ -rlv WfiTC?, ¥1 fSlnfl' 
c^tc^ *!t«ii c^ri mw I 

D _ AxNxD® /,x 

^ jS . 

«tfc5( P-nt«fl D-¥»!¥Tt»r>ii:¥« 

n? ’JJtn* A-cSp^^, r«¥»1¥1t»l^i:i5fl 
«^¥^N-(<¥¥ 'srtf^fSTS ^C«fl W¥¥11- 
’I? 

’f? ^Tfn« CFrt CIStWfl 

<11^ -srnt^Fi 

^itw (D) >jc¥ ’jifentnjfl (r) 

‘•¥^1 ¥t*f=J ¥«Cf5l I ¥ta 

*11^— 

NxD® ■« 200xR‘ ‘‘. (3) 

(1) { 2 } <£fCflt5f ¥iW 


♦it¥!n ¥ti I ¥»i¥*rri .¥?r¥i 

jjr^ ^u\ «ift¥t»i (3) sf^ >r’53¥?j«i 

fill *tft*ifn ¥si w I ^fft- 

Jftcnfl >r>»I C9¥tCW '¥Ttl^^tC¥ 

«t¥| ¥¥» ¥tn ^5 f^¥tfe.| #' 

•ftr^I *ffwtn ¥flt ¥tfl I ^f«¥C^B ffflts 

¥¥¥11 

¥ri I ¥titi g cit¥ 


¥11 w¥¥itf^wm iwrnti’^ft¥ it^ti 
C¥lf Cft^ Itl Itl, ¥tftl ¥¥¥¥ ¥¥tl^ 
¥11 ¥¥ ¥W ¥?? • 

¥1 ¥tll1 «®ttW ¥tltC1T t.1 C^C¥ 
¥¥¥1( Itnw ¥1®¥'5f»r •ft¥ C¥ nflit¥ 
1lf «rt¥i¥ *11:11 <11^ 

^rt ¥l¥>?tfll ¥¥l 1«C1 ¥¥¥11- 

¥f¥i ¥i:f ci®t«i ntfttii ¥1^ 
W 1 urge's (llcail ICD ¥¥ ¥<<111 
¥C1 ) C1C1 (3) ¥^¥lC1fl 
illtl ¥W¥I ¥tC¥ ¥tC¥l C11| ltC¥ 
Cl, c«®rc« ¥Tl{*5iitC¥ UTmk ficf ¥r«i 
(3) ¥^t«tla ¥tltlll ?l¥S¥tt1 
ii 1<5¥ iftntc®! iflltn ¥11 ¥¥11 
¥Mi( ff, C¥m ‘fllWl lft¥tc¥l 

ft! Iifif ¥r«iti¥ 

CSSlCfl? Itlici 1t¥l1 itl, 111 «tcil¥'1 
1 C 1 ^ I Cl®tr« Itutl ¥f «tC1¥ 

^9ifc¥i nfiiin nm^, w 
¥¥rfC?^ ¥t¥ ¥¥ 1f«11 C’tCf I 
¥¥ ¥Clf 11W Cl-btClfl 1«f¥ Wtl 

¥r¥ lt¥t« lt¥N Mf¥\t¥ Cl®tcil 
¥t¥^1 ¥C1C1 ¥1\ ¥ri1}C¥« 
¥1C1 I ¥¥T¥ll ¥¥JtCl Cl®lWl 

¥1lll I itfl flC¥l ¥^W¥ 
l?1-¥ir¥CS¥flCl Clt¥ltl mW riWt¥C¥ 
Cl ff ^ICl ilCltl ¥lCf, C1«ll ®fl ¥¥i5 

^tr¥ I 




c«mrKr?r ^“stts^ '»itfwnt 

cf^ars '« 


'BW 

ttitRi ’tf® fif^lS 

5rjw wi ?c»il~4rw5r!T- 

«t^l I ‘Hi? %c«f *rt«a1 

cm <fta •(ttn a«?a nwHi c«fcTi 
wtsnc<r»i, fSifna^ 

afWftca «iaf^!s «inf{g *ra*T i 
fr»ii—c«ftl8c!Ta «tai, ^ta ?(:»! 

«rti ^‘18 «iTtra?:ai ^tf»fi®a 9H- 

•ffti I iw*rftci ’■titfawl ^itPr®' 

^fata avi a^ atarta afa fk^ 
aatff^'« «tf f«’f^ c«ftl5Ma a?l^ artra t 
arta ^«^al8 ar»n—^itfacsa 
«tai. ata sic»i aitci at® BtalS fa^Opcat^t^® i 
fHftfaa aiaai f^ftftfecaa at«f ^ 
farata ff^a 1 f®-aifaffatata ^ara 
aft< ®a^ aiitfawa caW«fiiC¥ 

fafefycatlJt^® aal aa i 

^af5 ®tata awr «aaa ®ff8 
fa^ a"»i# fear at®il atc^, ai afta- 
w»ft®a aa »iagi| »Rtata faca i faara 
aftaai Pif^® I 

fwCTi *rflw h. «iin. dj. 

Wcacv«rta®W ata a^ten 
1866 >rt«^ atata—cac'awa ai® acai 
a^ftw^aa aatata, afa's fffiaa atatafa® 
nfm at«ai caa l940-’44 atw i 1869 
ati;a a^la faaitat Friedrich Miescher 


«raa aptaiftraa f^&ata ai ewacar® 
Pi^flFa ata® aaK caiafacaa, 
•raa^atca «iaata®aa ®ai fcaflafafe- 
f 5 f® 'aTtfif®i <ai aa aaa aca fa^fy® 
ant^C®a ®®a arfai cacai O. Avery 
'iia^ 'Sta af®ai C. Macleod ®a». 
M. McCarty (l940-’45) caacaa ca, 
fa^at®®fa ata® ajtr^faai a®caa 
aca ate® I ®®®«ra a®a «f®f®a ^aa^ 
®®®«ra «rfr®a i a®a faScatffta- 

«fa fa^tfaai catcaa ®taa, f®! «ia®a- 
aa i afa '^^caa cac? aftfa® ®r®»i 
falcar®®fcaa acf 9® a®*i ft^car®®ta 
fafnea «tcatn ®ai ata, ®ca ^«caa at®* 
®tfa® a®i fa^cat®®ta nf^ai ata 5 
a®a fafecatf®tcaa c®ta f^aa ^afafer’?® 
®aatc®® api®! fa^cat®®tat® a®ci afta® 
®ac® atcai ®afa a® a®a fatcat®®fcaa 
f«. (aa. wtfa® afa®l ^lcat®ftcaa 
acf faPrea areata ®ca caai caa ca, 
aTa®i®fa a®ca nfiia® acaca 1 c®aa ®tl 
ai, maaa a®a aaSa atfta® «fatft® acai 1 
<4 aa\®i cac^ «ratf^® acai ca, faR— 
al feat a^at!?®caa aatata, ®ta atataPi® 
aftw f 5 -®f%facatfa^® antfa® ai 
a^capca aa. 4,1 aa. a. ^rartf 
c®^fa ®aa arta« ucaaf iM cac? cac® I 
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W70) TOJWWf wWJCT ffftin wrti 


% <A c«rffe»w 

flr.««q. <<.-f 

«if fe. c^tfSws 

Tn# nlt^ ¥c« c«r<rt ^f«ir*iJ 

^f^zm Beadle Tatum or<rtcn*r Cf. 

fifq ^w? 

«rtT^i 1w^ wU c«f<n Ttw 

fr^ntw 

«rrfrwi c«ftl5^ fw <ftt¥ i 

i^w9 c«rtfi»sji firww 

«t»rt^f5rv *rfi5i <4i5f. <a. ^zw 

sfrw c«ftf5sr f«. vaa. <ji.-i 

Ifsiff^'S ^l»?1 I 

f%. dji?. 

1953 5ffc»l <45?. nl4-«rffis?r 
nRw f^»l4 Watson <44^ 

Crick I 4C^, fe. ^4^. ‘4. 

(Double stranded) I ais aaf-uif^ 
FtafS 

#4n<t« I fr*w 

^C®f^ST Pt^faRII- 

1 '4?-v4f|6 

«ltt® 4rTtt®^*T, ®ltp(!r, Sft5?f44 «44^ 
f5r4~4^? 5tfll8 c,*i c®t4 «4¥te 

>i#ft4rr^ •Tft'^, c^4!r—f®-^ftnt>T 

«4^^ Wjtfil® I »4C?? 4141 

4ITtt®Pl4 (A) *44^ (G) fn^Sf 

afhj9 ’Tt^Pfif (C) 

*44^ 4tlf44 (T) frf«f4f^4 CSr%^ 

•rft< I 4i|tl ¥41 *4| C4, C¥4»! 4tl A-4f 
>rc¥T^4^ G-<4i>rwc ¥t^c5tr4R 
4¥4^ (Hydrogen bonding) ¥t4tt4I 
^ ¥r» •fttf I t^- «4^. <4.-1 

12 


•gfil ®ih:® 444 A 4tr¥, «f»l*c¥ 4tt¥ 
®44 T, C«4^ G ¥W1 C-<4f I 
^Wtt^r <44. '4.-I »4¥# ®Jt Wlf?hl 
4fl^¥ fCf 4tC¥ I Watson v44^ Crick- 
«41 ar®, f4-®it f®. <44. t4.-f <4f-4ff5 
®3fr 44tflt4«tr4 C4r¥ C4t5¥ Cf®lt 
C4tffs f4*f¥4 4® 4tcn 4rcn ^4C^I C4t¥ 
C4C1I <4¥-i4fll» ®Jt 4C¥ 4f 

4^4r¥ AT <44^ GC-41 4tofC¥4 4¥^4 

4tftC4I ^ 4tC¥ J 444^ 44 4t4tlf4¥, 

<ft44t4t4f5r¥ v44^ C®V® C4C¥ 

Watson 44^ Crick ^Ifkfsf® <44. 'g.-f 
4i4-srfr® 44tf^® 4C4i:¥ I f®. *44. «4.-4 
>4^ <44f&4t« 4i4-«l¥r«, C¥t4 f^®t®4, 
4^"r®t® 44, 4^-l®t® 41^1 4^4- 

®t® 4C<14 4t4\ •fR4'^4 (Mutation) 

44^ ®t4 *{¥14 4®r» ^4f4¥t4 44 

C4Vf4¥ 4trt« ^®« f4C® ntW I C¥44 
®t^ 41. 4^-ft4¥C44 44t4tl f«r4 ClTtWIT 
(Specificity) >44^ ’44(4^4 (Replicability) 
4¥fl C1C4 5t4> ®1 Watson «44^ Crick 
ilflH® f®. 41 a. vi.-i n^4-<r¥f«l 4t4tl 
4Tt4Jl ¥11 444 ( l4‘> fs® ): 

1556 4tC4 ^4atf%¥ Kornberg f«. >44. >4. 
•tfiWtCl® ^fl ¥144 

>44^ 4rt*Ht4tlf4¥ 4t4tt4T Cf4t4 

C4, f®. 'il4. >4. f4t®l¥ ^ ¥4C® 

4tl«l 

•ifiw 

<4®¥1 f®. >44. 4.-4 ¥¥1 4¥1 I 
irfi <4¥ i¥4 mtfSi® iitti, ®f4 

4t4 f4C4t^l%¥ 4irtfn®4l ¥'J¥t*f4rtf. 
<44. <4.1 f«. 44. 4. 441 Hff. 44. 4.-4 Itll 

¥K¥T f&. 44. 4.-4 f¥-4lfwfircit4 41^ 
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^T^Prsf-'fn if(wifrt ifti. '«sf. uo. 

fiC’ftn <ttCT f ^U, a|ST. -I 

ii®&i iif^i 

il. «lht9 Cft«»t« 

I ®it». >iiif. li), fv5i| I 



f^. u».-® iti^ I 


1960 >TtW Jacob Monod 'flf 

f®. ^'ISf. vi). »i^-f iFl^tl^ •Its. ‘flsr. 4. 
•rtft’Fts ®tssi I ‘4S iits 
-«i|5r. (rnesscnger—RNA) SI 
m-R. N. A-1 •Its ‘ilf S?S •Its. vilS. 

•itCf, SI CftCSS f^stwts sts® 
StJIS »fCf CSi^S wtlf ^ Stt¥ I 
^tft'91 Sits. vilS. siTttol 

^rtPj® sss fcs I 'flcss m ss sfsstf® 
«rts. vils. 'il. (transfer-R. N. A) I ^tsC¥tCT 
siitfsisi sutfscss wt» f«i 
nftstff •Its. vilS. vD. 

•ctff^r® c%^ j)s^ »ris-«ffr« sfcins^ 

W ♦ItHtl (Clover leaf) I fS(l 


fVstts lljtirtfss *lfsstf¥ Sltl. ‘flS. 
fts cfstisi c^^ f 

^OTf 

^tsfs¥ sf^sfsfts f®!! 

SCf« ffl r«. 'flS. sits. vilS. 'fl.*S 

«tsi n^sts 'flfS'6 sitssi srts 

®fs fsri ‘ssks SOT st<ti sttstws, f®. 
^S. Jl. Sfts. 4S. sfl.-S ®tsl fs^- 

fipcst^tl® ifsn^tis ^ns fs'ts ®isi 
^ts cntf^css ®tsi fs^s fts sirtfsisj 
•iJtPiOTs #snftws ^*rs i ^swtfs® 
Sanger-iis *tl^C® sitsifOT C«rti&CS 
^itfitsi sutPri^s w^ts ®tsi 
srs OTci, ff® •ntfsc® fs^- 

tifcst^css apsnfts fs<tiins c^ss c®rs 
'4ss« >ft®*ij »it® ®is fs I 
sTtsifts csif cs f®. ^s. 'fl. nt«ii sts, 
®ts »i"nc# «rsOT stfs®^ stssi 
®is fsOT w®i fs^fircit^ss iffss^rs 
fs<rsi cs 'flf sffi>n sjtnts, ®i susts ¥si 
ss«r SCSI "iifsrs ^tsrss® c^itcfs css 
swsts, cnstcfts, srsffts. 5<lcsts 
t®rffs fsfw 4ff«s «rtf io‘®li» efts 
fsci sd® I cftcss cfsrsOT 

•rtcf 46# cvtcstcsrtsi •its <sf-vijf# 
CWtCStCftCS ffe. '«S. 'SSS Sf#st «fft5 
CSC! Sltci cs, 'ilf# StSKSS sftsCftS CfCf 
s®^ f®. '^IS. SI. #«tl fSI Stl. ®1 »IS1- 

•ifsffts JitwtOT ft?tf <rti 2 step 

•KK 6 I sit 6 I# f®. <SS. ®.-C®*S|tCl 

Sf lt®ts ft#(3Fnlttl®l sisti stssi 

fSl stf, 10^*# CftCTI f^. SIS. SI. ®fiicf 

sft •rHtntft Sfsi cs®, ®OT ftF SfTitr 

ttftl®! 6x10** S|<H 11x10* 
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01^ I «tf HtCT ft? « ««.-*ft3|ftWf fw-^Jl f®. »S1.-1 CW 

24x10* irtl*i), *44^ 

20 fNftl ftwi« C4^\ ’4t«ll-«(iJHt fit ^ >T41®t ¥lf I ff 1 

^ wt*ii ciRf, ¥it#. >^4. 'ii.-nf»i*rtt4¥ 

* 4 ^ «(fC^ 4^4 C4 ®itl C4 ^fW ^ ff, c*fftf Cflfl 

f®. 'W. 4.-f jfftf ff^ f^f^l f®. ’4i(. vi) 

fe. tff.if,, fti ftfj ff fttftf nfftf ¥ft® ^tf. . 'ii.-:f 
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2f' f&f 

'8iJt»iir-»5<-*jftftff 'fTfl. ‘ff. 4. f »iif 


^tri, ¥fi fjtifff fftfcffl 

finftdc® ffi-cltitf fticf I fiff 
¥fi ¥1 cf, f®. <ff. «i.-c® f|fP i® ff^fjuit- 
fefltSf #f*f^ f®. ‘ff. <f.-f 

®1f1 Cf f4ftftf ffif®, ®1 ff 
¥11 444 fWftff ¥ft® *!ttf 4¥lt« 
<1)4. 4. I 4^ f tCff 4tf. 41. 4,-C¥ 
fftf¥l ¥Cf ®rtl. 4f. 4.-*lf5wtCffr f tf¥ 
4¥l5 ^Hf ^^¥ I HtCf ftm iJll. 


fftf4l ¥Cfl I 

«fMtf ¥11 4| Cf, m 77fS fffe- 
fapcfifetH iffis fijfftfff *ififtf¥-«ftf. 
4f. 4. 1('«f| CiCf I 4ff r¥, 

ff¥ ®#f Cftff (J965> ^ f If. 4f. 4 . /Bf 
lif-flffs e i¥f*lflf 

fcfcff I 4[jtftfff-nf«tf^- 
4f. 4. cfffft® f^Jtftfff ftf¥ KJlfftfl 
f|Jlf»I® Ififff ¥1C® ItM I iil f« 
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I *rt3i 77fi? 

^t«. 

ftJfl ^t«'« 

^itPrc® 

«ff« ^t*nii '«« 
^tff fWI, «r5fil« (Reagents) 

’•otPiscf 'iic»rtnwtf?i c«cw cwi i 

inf\ •ffl *t9 apsn^rt 

f*m1a*i ¥«1 ^11 «t9W?r 

«frtr»R® fiiferfai^irnlrt 

I '®t^ 515, f9f5l-'il5 

^^’^ C^t5( f5£*l5 C«ttf55f 

=51:5, ®t5 »r"»tc#5 

C'TIlWl ^IJtfif® 

^Jt»iif^ii-nrf5t5f 'sitff. <«H. >«.-5 
*rfii55 c5t«t*it5 «jr<iT4'^i ^Prci 

Pr»i I ^jt’SiTfjf5i-nt?5t5? HSTt*. <<51. '«.-5 
C5 *ftCf, 

fs»^yc5t^tl® aF«in<t5 c«rtflt5ii •iw 

5C«11, 'flfjs ftr^ 
fit, 51 «fjt«ltf55-5r55tff «|t5. 
«I15. =551® 5tCl I C¥5*l 51, 

«0t*lt^5-5l55t5¥ 4. 

«rH5t*rt5f5f c«rti55 5^W5£^ 

^C5 fr51, gst® ftf C55I I 

C^tsiH f5^t3F5 5lltPl® n^CS«1**1ir®5 
#5f5¥t"t ■2T5t5 fttn ^TtWtSI I 

«WI (1952-1962)-fniffe fSlfe^Clt- 


ftwin {23«i 5<, 95*105 n\tn 

citl «ntfn® >j^W5CH 

5t»rttlf*l® n5if®5 t«t55 I 

* 

ffili: (1962-1967)—f^fw «rpft« 

•Wifas 5tftl5T ftW5 

c«ttii »5 f¥^ 5 l ini. <* 5 . <«. n^W 5 *{ 

*1tCi, ^1 f*t5'T5l «11 5lti. <.-1 
fyarfetl® #5*rft5 5*5«W5 ¥ti C5 fil5|6 
Ht?. 4^^. 4. 5^£SR*t ¥51® 5fC9, ®t5 
r5^&£5t)»t^® ¥51 I 

(1967 £¥£¥=?¥ )—«f5t5 C»tfe 

citfe f5-®it f®. 5^19145 nn 

f5£-!5 '5¥|8 ¥5l f®. 

®5- ¥. ¥51, 51 ¥f®tf5¥ «rr59t»ltlf5¥ 

f5%5t5 ¥(^5 J1¥5 ¥C5 45. 4. f¥^5l 

C«tt{55 ¥9C® 5t5C5 I 

5tC¥ 555^5T¥ f5fe- 
0pt5l)»t^®l 5rt5 5tcn 5?5^5T¥ 

f5fe%r5tfetl® 5(C'? 5f5f^^&l5t^»t^® ^®f5 
5C¥ 51191 45tC5 551 «tWtW5, f5^f55 
5W51 Pl5lf5f®C55 5C¥ f«C5t5 ff'.5l 
f®-5irif5£5t5 ^ 5t¥£5 f5lf3FWt5tl® 
^®fa 55 1 ?-4¥lB f5^&C5t5t^®, f5S- 
^citfet^® nf5f5^^'nr^t^i®« 5(995 
C5SI1 C55 ( 35^ (53 ) 1 

5|lC8r^«l-‘Hlf^ 

4¥{ fm ¥915 C551 5fl5, f5l%Clt- 
5tl^® ¥®¥'®f»t ^ 9tt5f%5 51 -OH 5|5¥ 
45^ 5ntf5C5l 51 -NH, ^5¥ ^tCt I 

5lltf55 5^W(5t5 4 )? ^f1¥«f59 ¥¥¥ 
C5^l 5t5t¥tC5 ^ (5^- 

f3R9t5t^¥ ¥n¥fi¥ ^ltf5r«9 515195 
5 » V® 5151. <59 I C5 TO \5¥¥fi|C¥ 
f5r¥f ¥|1#5l11[f f9¥l9f C5C¥ 9¥1 ¥91 
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fCT ftcfi c^ ^ srsfii^ (Condensing agent)! 

(Protecting agent) —OH, —NH, fiftIV«|i! <C»n 

(PO 4 - 3) wi fasti w it >f^wcn 

usfff ft, ci»fi«i cipritl®, f«. f*!. f*r. 'fittitwiSf >!t*icfrfif iiyt% 

’fTtf^prtfw cjrtit^, cnitftwtftrffcjFtitl® ! 

OFtit^® Niffw I iff-fsftifi!li! i^f-fiftif, »f^tifirf-Rftif Ifirfi 






r* 

v^v% 


ow 


uJ> " • M >' 

^a!nPsSr(A) w«(G) 








OH 




tH 

HO-U^CH HOC^^CH 


^CM 

■CH 


1- 

Tt '?'’a 


s- 


i.'^' 


f 


-CO" 




Hoff, a ! i^jC .,,, ^ 

i:Hi! 




3l^ ftf 


fiiti ^si m, nfiiriSffcftfetl® fw sfc*i cftstit f®. •<=?. 

^ ITJ cnm i¥f-ftftiffftif <• 3!^nR«i ftitfst r 

VWfW ^I^Cflf fsf«W fW CffH Itl I 

f®f®ft^ftif ’ftiti fsitfircit^®* ^Wwt*? 

fffi iwjfti f^itf^ Uftc® 1 if'f-fsfticffl fWcij - fsffi 

aitiarff fci I «atiri i»n fi -^H —nhi if 1 ffli 1 



606 wNlf^lt^ [ 23i 9 h-10h 

(2) n^nrwv‘ft¥tac¥fl >fWwr «t^ citfr *rftf2f^cit- 

wttn <ftz:n c 5 t% nPif^t^crr^H <nir« 

(5-20l5 ) I bfc^w »r^Fi fw*i ^ f®. ‘W. 

(3) *ff*i- <««jtcsr ’«i»i ?rt<n «rntws^ c^i, 


f®. >«• 






4^^ Tsa 

>i^c?ir4® t®. « 



(4) CHZW l¥f- arif^® •!(»rf4^f3FCltfel^® ^®fi ^»i *r«< I 

fifti® #111 ®Piritr^fe&fC11^^® (Oligonu- 

(5) Ifltlf^# <11^ cleotide) i«!t 1 'efilC’ltft^rjprtt^tl®- 
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fii^f wt^ «Rciifc^ VI 


cafC^W-Wl^, 1970.3 

¥11 

n I «•¥ rcw »ltlc<IW !Ttl¥ ¥¥ 16 c«f1 ¥Rei6¥ 
5»J1¥tl ¥«1 I ff--»it f®. Ul. ?v§fi| 

fri cnw «fi 

wtm itc¥ «rfif c¥t^^ti 

WW E. coli C^C¥ *ft«11 f®. -IS?. 
•iftitcilf 1tl¥ ^¥1 mil® fl 

(45?^ fgai) I 


*i^nwil jfi c*t¥ 5^11 

CTIC^ fci, fl6J§F¥ iirtPlC®1 CfH 

t\i:ftin c¥iJ( i3?itc¥ 

¥*r Pl'c® >pwi *«|6 iwt ¥ci c?ir® 

fiR cit¥ c<ftf6i f^fw 

iHUPl *fi\vi fW CW1C« 1C1I rw?» 

n¥ii fe. 4.411 411 c<it!6:ii *rt«- 

-*tfl¥ ^f®1C1I 4¥1f1 flti 4t11 


i£i fn£ifi[»i I 


f¥i •2ff«fiifH¥«‘t ir?itfi 

^ - y Htfl. vH.- -- ► C«ftl64 

f®. 44. 4, 


fifl-’TUSlICII *f®r5 4jtfl¥|£11 
^1WtflC¥i1 4t41 ^*rtCl fWtH f ill 
H £ft4 4¥l6 flC-fl •tltHt’Ttlfl® l64tl 

4tW Wf^®, ®| ¥f4ltl Clfel ¥MftW1 I 
5-4¥®4 ¥tf4¥6l '4ijf4 

4^ ft® ff, Cfti flf?^ 

*i£f 1 c4> I cftitifi nir®l5£® ncf 1 

fllH C®1 ^r£1^--414 ff, ®f»|®1 ®tc«1 
^Tt-rtf fwf SI Cl-?! I It® 77|6 fife- 
fircit^® ®ifi® *:^4f4i'tfii® ftifaFCTi- 
6t^c®f iFin^ti ®t4i nTt«itfi4-nftitif 
Rti. 44. 4.-cf c^ Rrije >fiisrii fit® 

ntcf,®fi >fffiT f4^cif^® vin^ti 

«t*fw cftitu fRi® f9iic»i41 4ini 
5-20fe fi%raFCit^lt«i *rir4 I5i6 

f®. 44. 4 . ^®ft ®ir®41 ®tl*ff 

^®i mifef uifti fw Tftf fit 

f®. 44. 4. Ufl f1^®4 I f«4i6 *111 


f®. 44. 4.-C® tfC? 77j6 fSlferiFCIt^tl® 44fli 
4fi5 f®. 44. 4. ^®fl f1t»|4 I 4l 

®tC1 ^Oril f®. 44, 4,, 11 '®Jt®tf44- 

iftltff RT1. 44. 4. ^®ff fit® ntCI, 
®1 ni^ll-lt® 4UlR*f flt®41 4lt« 
nfltf1-4C® 77|5 4lfl® f®. 

44. 4.-I8 miti fc« 411 4rftf 11 11 

<ltlt® 4 , m fit! «llt4tf44-nr«ltlf 
4ita. 44. 4.-}6« f «®4 I iitlfi® 

^tl. 44. 4.-16 if^ ff 41, 41tl ®1 lit®I 
flltl Itfl I 4tTt*ltf44. Iltllfl® 

nflltif Rtf. 44. 4. 411 fllvitf.Rftf 
JiT4®i 4rcitR4li %ntit4®r® ftft® cm 
cl®, ®iwfl® nflltif Rtf. 44. 4.'|6 c**- 
RIt®tf44Cf C«ttl6C4 Tft® *ltt1» 

<r®)®»tti— 

fe. 44. 4,-->Rtl.44. 4.- 

flfififnfii R«iti4 





f^f«i 4f«jt*i ¥ii:*!i I c<f?i- 
^tf «iit«itf^-*rfil^t?¥ ‘<5». ‘«.-!6 f 
’ifipT, •Ttw nltfi w c?^ 

cwB ntw «f{8 

«r^t«i f«c« «[c^ I 

nftfiRtiB ifc^ I 

’^w ff, ^‘(Rf «rwJT5» fliitn- 

3Tt«fsf ’J? ^fIS 

I IfascifT 

wifj cfltinii «rfaft«it:r 

fNl « ah I rtCFF ^t»tf^v- 

®tc^ ^tiwf 5 >iI8 

!»1 w ff^^l sit ^c«t 

®titc^{5jr Hiiw I c^r, 

Isi^fttsu ’iiit-«rffa <11^^ ^Jlf^rsil 

«l)tf5!l®.« 3P^*l<ta Sanger 


•itcnl fwffwi 

fit, ^1 

*!®f® (Extrapolation method) 
^JlfHc®? ap^n^tl C»<Cf ’^tK. *•••’ 

Ot’f'TW ’Wt 

<il^^ nc« ‘«--C® ^T’FfiF® 

c^rmtsiti nir®t« ftrn <iti*r '^••'fi' 

^®fl[ ’WII vilttcsi^ >TW1 

f®. ^’=1. '^•-I8 ’it'rti‘1 

jffapi, ®f® ’I'Cfl cff^c® 

cft*i «rtfr»i 

^fcai ^gtciWr ^tft« 

^tgi c»r ®C9 ®titrgt^n, ^it’»Tt» «i'fr® 

®i^*i ^ggfg 

we® fw I gf^g f^cf 'gPrm 

C’tt*! •fg’IIC® ^ 

^m(0\ »ittiw cttgfsita ^ 

ugffS vrtf f t?i ^rfgf fg I 





*rft*ff—n?hi aw»ii 

^fwhBi I >r^^?ic*n vcitinisf 

ww ^f^¥i fi!rfc^*r «ft^f 
'<wTt*f¥ jfr«TWJ»w ^ I 
▼rwfsf wt*f¥ «Rnar«r*rt? ft® « 

^ I ^-323 i 31*116*00 fet¥1 I 

>i'^c<r *i^j •I’lrK- 
ftwtC^i ’Ttuftlf ®n, S^^STT ^itft’ft? 
ftftnf « ®*rn:3»f ^*titfH® 
^ciwc^’fT *usc^« 
ftitf i^w flpsri 

ft«>R:*?rf ¥t«iT, ®fttw 

aft® ^rfttfr 

«fc?ii I «fft-f cn 

*rt55ft *tt^« c^tm I 
1900 »rtC*H 17^ ftrc>!^f ^Jtu stt^ 

'5t*r^f ftf^c*ra Tnn ftjT 

cf 'WV* ®nri:*!5i I 4tf ® 

nt^ c*i c*rc¥ *f3rt<-ftwftsn wrft^t’i 
fCTi, 3FtPr¥TT»i *rwK-ft«ft ftftw ^‘^<®l 
fH *rvc*^i I ft'*f 'Sffsitc'i c^ ^3*r 

•rwt<-ftwft®« '»■» ^tft^r^, ®i ^3ftc*i« 
®WT ft’Vivi ^inf^r® ftwtws ^grf® 
HWt¥ itlvci c*r«i t ’i®®: ftwrtsta 
^nt9 w tftft *i?T*f-ft«fis« ^sr- 
irfw «1 l|l»!t® 

3rt*i^tc®i fNMrtn¥« 

¥OTI 

snj *fTt<-ftwt:®i i*f~?frcfi 

13 


cvrit^m ^ c*rcv «rt*rftf »r*fftn 

^r» utin cftit^ oil 

>n*i 

ftftf I CTtlf nfe wti «Ttai I 

'*r*f^ « ft^T ^^rrtci FtPwt*! •fft^TNrn 
c¥tit%N «rfi '®tft#t^ 
fcunii ^t*f ftft«*ri 

^iHn C'i«r%f«i « mm iftw 
arrftfit*! nft«ff^ti ^ f^f%c¥ 
sjB« trivi ftcift*! I c¥tr\H- 

^c»i^I 5¥ «tf5m :rttT« «ft¥ ¥tnit ^«r- 

¥«C*I1 I 

1912 ntc*! 3^*1 cntf 

^tf|¥ 3»Tt*ni «f«rtiT ¥«jri 1924 >rtr*i 
*51 9 af¥ ¥f:¥f 

fw I ®s ¥W¥ n® •!« c®f¥- 
>1*1 « aft«>lt? <iif^ C¥*ltCT* 

It*! Ic*l¥5c>ffl '•TTgifs (Diffraction) 
na\¥i ¥c«si i ih:*if5wa 

4r*itf*fi m I w ^ ¥SJtti w 
ft« B>i<,¥rt¥tr3i • 1927 

>rrc*i ¥jt«f«® 

¥[t«|ft¥ C¥t>t^ft 
¥c«3i f ytftfJt*i Jivir 

ft-61®l31*f¥, IStC® >T«t^3»t« C¥t¥ ¥t*f 
csil I 3|*lft«tl ?¥WT >T¥*1 >T*IW1 

*rt«JW «T¥t-t ¥11 fl I 
C¥llt%fl l*lft¥ri >ftftWT IC»1¥|*1 11 
¥Wtir ¥nri Nf¥¥ ital (Pocentiat barrier) 
¥rff.w[t^i itJii ?p3ni«tti iit¥ji ¥11 
fClCf f 
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^«fitci *r?i(ti^, « c¥»ifc>Ti 

^ ’TTHm cftit^N «r»!f^»rw «raN 
ftfrf I n5«iK? 

(Ejchange interaction) 
fsif’Mfl attfejlf lc«lf- 
|sr ^rt<rTf« t5 ' 
cfrtt^tH srcitn 

«frcf Pr, ’TflJlttC’FirCfl 
^t'-sjf?)*i «ffaF5t« c’fcis »fKf «fE9tn 

I ^«fTtff n?nit^- 

cw^a sffiFVl. c^\^ ’fifii ^ 

« ntir-nrflf 

nlic^rn^ I cf?rc¥ «c«rt^wif 

4f<i ¥ic? rnc5 

iJts ^ft«9i cfsrcf* 

c-sffi?R? »ic<fr ^'3 ^Z9\ji 

^ff'SSl CfrJT 

ffi (nci ^t>f c?«ii cj^>r^) 
5fc»)f sor’sf 

fH^r I 1917 >frc«i nt«w«i cn^ «T5^P»iii 
^rrr^^r? fcnsri c^)t\ 
nffl'^fif fi?9t»isiri >ic*{r cfirf^i 

»i1rP[f cf t«twi-ar^* <«? 

fii I 

ci5f«i^c*r cwffl f^f«f 
cfwf ^rKri CH\»i 

’pfr« fiffl c*rt«ff<rt« wt*r 

«T?rs •'« «ft«in'«ti:’r ^mn ’fsi 
mi%i cii^ fwtc’T , lib’? 
c*f^ »rcTcftft#^®rrrT?s 
^Tt»m ?nn i ^inc^p tsc’f 
>TffnP(^ w nf5i6i >111 ^ *rPin« 
cv«l I c*il*! f*rt»iicfi <<ff5 I 


4r?i f«Trr55 t®cfi ^nntPr«i \f% 
c*ftirn nflwtii '• 

C’fflf*!! «rff«fWf 4fl5 ^P{¥l 

4nf s ¥C*C 1 ¥ 8Ffl ^ I ¥t^l 

ifl-s «r«lB ^Cf <iW1 ¥t(5l¥! 

'eifiifiH WtC¥ 

Pfs w% *ffl»if¥® fxm I «f¥ti 
'«f5tfl ¥t^T 

'jsr^t? 4C«^1 aFl5«Pi 

flflf C’FCai «lt¥fl¥ ¥Pt<| 

fw«i itcsr 

pFftfi ^c^ftfT 5?c«rf I 

'5t?l ’TfW fiTtS WW C¥tsi 

c¥N c¥c*if Um^i 

I cm 

9¥1| iff I 

'flf'ii c^, 'Stfls* %»n:*rrfir«r« 

¥11 felt ¥fC¥ aF!5-f^^Tf¥ 

111 ftf¥¥ 

«srf ntd ^t?[f^¥ »fcf 

•rfifs^ I ^¥ncT *i^«n 4¥l8 
<r¥t-( ¥W '¥l?ft?¥ 4¥M¥ ^fnfir¥ 

ftl nit* ¥fC¥ twtfrs 

¥Cfl^¥s?—¥t¥ ¥5rnt«rtw 

^rt?« ¥tCf ¥«w 1t¥W I 

aWt?R^¥W^'¥t* 


•itfi |s»lti5l^ ¥11 Wfir, 

¥l»i¥r^1-9 





m 

9R 3 ^Icf 

t970 


•pw-f’w 5W51 



c ^«f sR’TW'i^if *rT^) ^ ‘ 



f ^t?i !rr?i 

w w\ cw^ f«ii—ir^iw 

Gi^ «niTt> (Ain w 

^rcqi^ 2gf?pai «i>i'v<if «t?i^tfl cwts si^tfl»f *r<ii 
m 'ec^ I 

C^fwCf WtWnt?l, ^tfll 'Sit?! ^t^li 

i^?iJili~c5^t?i 5!it^ ^Tm •{«!t ^ic®, 
vuaf^~5f5t^fc»f c^ fH:w, c^fs»l& \iir—'ifl'Jtw n\ »i^r i 

’^•fhftllJ'e 'Bftc? I C4ti# 

isf^^^i—>iw I 

'srt^tc-i %^9\ if44tfl '«t?!l, ^*111 

C^t *1^ ^t?ir«f^ fi»C!l I W »1t5f I 

c*i «t^5it?f ftf«« 5fir^4t 'G I 

%c^?i ^'SBitc’^sft? 5Bf^ cbti 'i^c<n 

^t?, '« c^^ll ^^ti> Wfl 

'stil ? »!?;« i f%i vBi^cwf 

Wl *tt« I 11^ w cwsi I 

^N*inf 5itn ^tt? I c*ii& 

5*«tl I ‘ill&il Pleiades l 4j^fl ^f5**»l’«!tC»!t¥-^^ 

^C? I 

ff«^Tc?P ^n -ii=pf& (?n<^ ?itR, 

l?C««?r siPI Taurus l C*!^tt»!» Wi&fl flf«a fi!C3 

iUff^ \f® 3^Clf5C»15l ai'0*!ti!| ^\^ I -fir flito ^ftf^- 

TH^ ^til ^tc<5 I ^(5tf tc«t 3|«I »n<^ i 

Cflir?% I 

nijwc-i? ^t?rt ^1 '»tiit^io»i Willis cn 5?i 

’isicf cn ?if3i iift CTI -ff^^PtiiOTii 

^«(iic=f I f<wi c^l i 
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■ttvN 12^ 

Jf«f»I« i^l ’!li:»I c^t 1 »nf&ir Sft^l I «[ld‘^tl‘*t 

*I«FJ 5l« I ^t^ «t^1 «, 

^lcf »rt«f^ ^t?ii, c»it 5!tsitff«« ^tcf 

iRltf5, ^tU’rt 'BlfAf^l, I '«ir?5 *!%•! ^35«T. ^C«I« 

« apu I 



'i 

\ 

o 


« 

N*’ 

‘ \ 

\ 

ol\ 

/". 



\ 

'• 


• 


«tfi 


«l1c«?i # ^tflt c^it’i ^c?r ffc^p ^?c*i «it*i?il 

c<ft|jwi I f?f-f^c^»f mii\^ ^lc»i 

n^mf. 4 I «t«l0 i ’itcf 

|[•I ^?(, « ap'JC^F vSP^^WC^ 

nif^ ffi! I 

c^t^, c^ nfk 'Stwi itwa 

tit^ I ltc«nj m*i ^v. 9|ifi I 0)9 

«rWI «I?PW 9f^C^9 ^ I 9f»ft49 t5 ^tct^ 





1970 3 ^ l|« 613 

’•til wtcf, n^m 

^fcfc^tsf «T^ii cs^ti w mnfkii w'tiiipfl ir 

ft I ^?r1 C?FW1^T C’h^iriC^Wl «twwW? 

ni^ ftf>l^ I fti cn I 

m ^«i ^1 srf^ ^ I 


V 



\ 




»i1c^ 'siicf, ^iftrc?^ ft:»!w—i 'ii^fSfi^ 

m*® ’I'siciJ ^P\^\ ^c*ii i cnt 

ft« I cn '^^^\S^ I 

^^9 ffspcJi ?)c>! nift wiftw » 

w’s w ^t?i c*i^ m’%\ c*fc<r v.^ 

«ift«tfl tt ft^t« *(t«*i «jrti:?c^?i ^tc«? ^l9\^ \ 

r«f5f •!t«<^«iii ft^ «n^ c<t^ 

cM»i sti I ft ^wif I '«jft«t?i ait ft^1« i*’t ’ftff ftft 

«»»tw «c« ^tfl ^tir^i ^c*t1 ^\« 

«5|f 5C9 ftw 'iif ^ftfl ^t<(c*j5i I 

fti cic^ ^t?[ti c^ ^t^l 9:*i1 ^\ i *¥t«l 

I c*!^ c«fr< ftw *^t5i i «iift-*tlt« m 
ftft •iftwc’?* 115?^ ?«ci5 iitMwi ft^ ^fti-»\lt 





614 wtir 'S 123^ 9ii-l0ir 

<tt?(W5i ail I nf-ri c^^^ 

c*rt*i5» 5ii I 

tflf’fW SflIWiI ^*1=^» 'a^fscf^rc^ cctI^i 

f%i fsR ^tc^ ?ir^*R ^ I « 

«it3^n fJicirffWii, c>\^ nt^tc^s «iift^ «ft5 ?c« i 

tilfww I 15 C*tc*|5? CT, 'StCffl ?tt5t 

'Slffl'.iwi ?t^*t51t WIR I -W^ 1C9H nf^l I ^tl 1WI I ^t5t 
5y«wT^ «(t5 I 

«i»iiti fi5t*i5 m ^ 5Fr«f« iici i 

^*«f 1»IW1, fl «lTCf ? ^ ®«rtl llt55t»f 'Bitat5’5»I I «lt<tsiT5l 

fsjs? I 

■ ^*ft5 l?tGt*f «llUtS(-^*lt5}tCS15 «IWf 

<5RUitl’?»I I «rt«r G?t?ltc?5 ^5C19!t5 «til1 It^l '^9 C'^U 

C^t I 

[ 15tltl»f ^tl^lfsai Wtfl SIW «<r» '®t5^tf5iHt<JS 

5C5 ^'G5-*ff^1, f*^C^ 1C4 I ] 


c^t*ifli *(tc^ *ilc^ »i^^t?*ftai f<f«« <r^i nci <ftfn i 

flG «f5'a 4fCl« artif fV? f^Wf^WS >IC^i— 

1934 ’rtc*i=3 *Uit\ ’Jtc’i t^i sitff »i^C5:4 fiifw i 

c»l^ »!*H «it'®tW5« fw 231 I f5iaf4t«1 «itwf«^tfl 

GllfMVeCHi! I 

« • * « 

c^ftcHfl »irw «i« »ic4tH» c^i^te f jj^il 

‘flf^CfJ (41 •Jf >R|^ ClCf 

^»«1 liWI 29.028 ) I f#l ctfw aN—ItGittm 

*i^«w ^sm ir*i 30,785 ifiJi «Gi WT 17.000 ^^«»nyan^c5 
f 



^ '€if<Ri ’^fs, f^ifw I 

?»!C« «it*iiit «f^'e, c^f^f«»rsi, ^«JlfT*-*’^tC’* 

'ot'p'. trtRfwh ^ ^\^ts{ ^T^iit?r «!i I ^twf\ 

*icip ^w’^Sf^C’snj T 

c^cai W 

f?5l iflf^ I C?C«??I C^t=i ^1 

ffir (rit»f^t?i ifcw nfti w c*it if^ 

wcw m^tn; cj?«?fi wc?i i m^\^'9i c<i 

«JC9tM ^C5P, 'stfl ’i’ll ’’Ftt 

Vm I 

’t?l»’efPri ^8 iw^ 

C*! <*tt9 s^-»l’ I 

uif 1^ c?Ra 

"Sr? -i^c^F^tw 'ar^tf ^i?r i 

?ii‘i ffc'f c«Tt5?« <rf^l ^?ri ff»!, '«Tw ‘«^^l 

c^« fif^ cn^ «rtc« 

^T(c«ir jo^ »ttc?i dw c»i^ «lt« 

wc»ff fs^^ I ^fi^Ji, ^«ri? c?<t1 ’<itf^»i-- 

c??t& ’ICfftCf 5l'.^5Cf I ¥fQ ’IC*! 

itCTij ciiT??c8 «i«i ^jtc«’i cfcfu ^<rj f?« 

5tf»T® ^ir®c^ ^i5t(^i CT r<?[Tc^’i^ ^ni*itf«r, 

itjt»rBtf^ ^i*«rtflp ^wffwsi I 

’tim^ifSi >n\ ii«wii I chc^ 

m c^. fipitfl c?w?i c*fli «’srti?^ »i«i‘t’i f? i ’if^ 

pmsiti ^ ?n(Clf7 ?»CT 
itsn w, <ft’i*trti «it%’[ c^t<i**tfv’i CTO (?i irf%^, c»iitCT »f5! 



616 «t»!'«123^ 9f-10w 

w wtfsf):? c?e?1 «ii^? ‘ cw t^fw ’^xiH wt^ wf^^tPH 
C^Cf ^Jt*tt« c?t5i 'ttcwii» c*i% 

^ ?twt?i ^twtn I «£tf^i&' c’ftwff Fti«ctw 

(Membrane) cm^ s^sitW 

«rfap?i >6 c»il »Tr?r mm f%^c^ ^6 

»rc*ci I c^w 

»?9 ?[9 vii?i? c^'tm cfcw ^<rjTtW¥i:^, 

^trt?fl«i f^c»i ^1 c^t^i ’Jtc^ I «i?fl ^rttsRT *ttc? ’flfR 
I ’fftoRi ^ '« « 

W *ii^s cn I 

^:*f^ c^tj?r?j c^Ft^^faifl'e f«^?r 

*ff5r«i^ ?:«c»Tisf»n *j*fT fm^ 5tf^^ 

C*l^ <1^ J|f%W f^:?r C<<tl^.»ll '®’*f5t^ C4^»f f55ll&?J 

^t»i11 wsv^^ “iiFti:^ T^m mM c^i, ^ts? Rw *ttn 

f«IC^ 'Stsi l??l, to 

^t'®l& ’itcu 

%W 'S (3ft^-fiT«lir 

«fif*ic«n:5 i wir^c^ni «it«rrw 

cwc^ f^%ir «(9f-«*r5TC9r ^ i c»Ttc^ 

^1 •rtnj^ c’ft^tto cft^ cft^ ?itw 

^i:?f ^Vs ^t:??i »!t?t:^i 'if «i^«itlt mws mtev\ ’^nn ■ ct 

J 9 r. 3 r ^t?j m*l t:9T^C^t¥t^r!rt4t^ (Electro¬ 
cardiograph) I mim 5"c^ii Jf »ia ^KlrvrtTc?^ 

JitTfrm f^c4? WJ«r 

^ ^11 mwm 

cMim ^zn W to »r’»ti» ’<f«r5 

m c’fc^ ^tc^i tf^^i^^df m^zwn c^ a'<ttfra( ^ 
m mmwn ’tf^ir ^*f?( i df ^9fw« mM hsjito 

ircwr»ii ^nir—»Kf« ^citf ^^rll i !i'«in 

*• 



OTOPH'^lfWl, 1970 J flWMfi wWPfWl ®*' 

» 

(E!ectxocardiogcam)-^TNCWC»t ECG fi EKG i i|^f*l« K*! ^W 
ECG-^ oj^ nma c^ Hi^Cft’T <rtfc«r ECG-jhi 

«if(% m m\ ecg c?w ^ *m?R, lafHwi 
C¥t5i oiw ^tri f% 5RH ciT*r ecg nttwi ^ f^f%w 

cit^ Wfl Jf ?rc^ «ttci5r i 

TO CT mi vrt i[!t, 
sjm (Electroencephalograph) I 'll CHW 

C^ OftTfsai <iTeit at«, vrc«P ^»rl %c«lfd|r4J|CWC»!t»arr^ (Electroence¬ 
phalogram)—>fW*t EEG I ?riff^¥ citn EEG-»ii« 

?jc^cf I c*r%, cm m ciFtc<r« cil^m 

TOt=« «rc^e ^ IK5« I 

mciWptcm 

«rtJitrT^r c?c?^ Wf? n9m to cfciri WJt 

^-«r5jt9f?r *rrft m I w uto fto 

W CTOfl WfTOtt*! feff^TOir J|f TOT^TOI fUTOl 

vel »iT?t*iJ I silvern 

^firi 'wi mr, ^''TJT cit%r ci»t?f 

cjpaH^ •:» ^vs cn m 

OT, 5t*t «r^ 

fro ^1 TO ^tcfi Of c^*t m 

'eii c»f^ »r^ 'ffw new •iim 

TO TO mitf mTO^i^«f»!Cfn'^fl^nic>i«fi! mri 

4l c^t^fifeffl f?c^ «»tfTO^ cst’N ore?? ’TOti?I*i «f?ft 

WtTO ’ltw?l «lf« WTfC»!C?'« TO? TO? C?tC^l TOJtH^ ’ItC*^ C?01 
?tC¥ I TO C?t«)? TO?t? ?f? C^t? *ff?'l'^? ??, «1 «rtl TO?% f?f%<TO? 
TOt? ’icfj ‘?mi C?t«T? lS^*nTO? »t?r •tfl?f!|^ TO f?f?^?TO 
omtm ^T«Ti c^t? TO ?f? i «i?r TOt«tf^=v ?tii f^fV^TO? 
m? ??, TO??t? TO? TO wt '?1 ^1 TO ortns 

TO? I c? firit? ^n? ^ TO? ?CTO ?ii ?tTO, cntN ^ f?f^ 
TOTOt? ^v>{ mt?ii ?twn:»i^ TO? TO uBi? c?? «?oi 

TO? I TO t ^ii^ t e ?? f?f«* *rTO cit^ TO|< CTO? m??? w c?l 
14 



618 

cm^ f¥ 4^f Wfl 

»m5tc?i ^1 ♦ftc«5( 1 ^ fc?j?( nnn fif^>icn fc*ncf 

?8[^f*n:ti? ^t*t5tnnr cro mvi ^tsif^f 

‘5t1»-»ifv’ ^ (533 ^ii ?»hi) 

«i3r wv\ ^ I TOt’fstfl wt3i jfjra i)^ c?cn 

'e TO 4% ^ORfRV 

f5r<« f^W‘i-?H’i5i ^ ?nicif ^.w^lfacfw n^W -trc^fc^r i 

cwt^ crr^ 5C«T c*f^ 

^fti^twj ^5'staFi ^1^*51 

tFTOl 4^, ^ WW^t?! TO ftflf 

fr 4^1 ^twc^ ^tcf ^ 4TI^ TO '«C^ I 

TO TO c»r^ CTCffl TO f>W I (Difii 

TO ^ar w (^s 619) i »rrs{t9.TOt<i?t5 to 

4^ ^C5 ^f5|ia TO f?« TO »!CW 

4;^ flHI ^1 aii^tlt-stfii^ 4t a«l^ «tf> ff« 

^ta a«fta «tTO >!tat«j to i ^iTO 

TO¥ ftTOTOatroi 

^ (?«itwi», Tow WC9 4^51 w TO« ^wtf, 

«rt 4WW ^ TO« ’Wr:^ toI ^ca TO*fa 'vto »rrTOJ ¥« i 

ttcw c^isR 'TOtf^a TO ffara ^ ^jaTO w, %w tow 
» iTO5i la aiaTO J 

cwjw TOJ ca ^ ^ 4tJf. ^twa ca^t^l^a 4W cto TOiga 
acT^f f% m ai c¥t'5tttTOcTO aai« f¥ m—c?cw ^l^ca 

CTO^ 4^ W Rffl ^a«ta TO «ltf f t»T TOt^ (Ultrasonic) «af aiaTO 
^ aai fapw. atTO acai c^Ftft TO ftatai ^aTOTO 4lw 
TOiar ^TOT^i TOTO ^atira <rf(« »itaiaa -tar-wira 4^, to 4a 
TOBtw TO^tfaF ca^ I 4^ TO TOtcfa cacaa aw aact^ ^rtia 



619 


1970 ] 

?wv •ittfi «tcirtw ^fcspi « m?stm ^ icfw 
^*itf« I 

^ Tm OWJ ^ 'e^ <TOI *lt^ Hlflf 

*rt:?r i ^*itw €i w fncf c^>it« 



oil ^ ^Pici 

««C¥ ’fTf 3T^|V 1 Cf^»l tc«t 

4ti 12,000 c*jt¥ <1 n wm I 

jij I c^fC'F c^ ’tfwtift m«iii 

ciFtfi ^ c^ uw? I 

c*innr-^ftr ^rcutt^r cnl&srtf f?« cwtiFi c*ntir tv ¥tar« 

4 It'S *rw *iic*v i 

cm wcv 5rt5it«vv iuntl^ v^o v?ii ?t5tf i 

• IwSf^v vpn^tir ^ c^ ^ vtn, vi wctw 




620 

c^n I cwt\ CTW f¥ f¥ 5 w»i€ m\ m, fm 

w ift!« «itcf, ^ 9tf¥8 ^1 cvw ciilfhi 

cftai OTc^ wt^tc*i (?rfif^C¥ cflft’W 

^ irc<iT c?rt*i# 

CW5 I C¥T5» C’Vts? C^Zif «t^ atW C<1^ CT 

»r5wi m inr, ¥Mstenr »(Wt c^ ^ *ni¥ii » 

C^ Cflt’ftCf «tCTtlR^ «ICFI5? WtW mV9 OFtClf^^ 

n‘%\ c^ m TiCTf I cit^i 5i!%if?[r w fer f^^i«.*i^T? 

«tc^ ira^sr w’fl ^ cft^ cwm w*( 

\Xi ^ ^ «rWn c«t^ C5^i fro 'srtw i 

CT TOR >!T.5tTO *I^W1 511. «tf 5|t5 IwicIt^lJtsitJptrpRII 

(Elcctroanaesthcsia) i ^5r «it*rrw5 OfC-T'e «rv» 55«8 • 

c^fcai Ic»i^f5|tira 5T55tf citi? c^rcf c?, 5it^5 
55ntf« 5t?t cfm 5mnwc*r5 ^n\ wr^t^ ?itf 5ii i 

•ntfi ft^fjritfl ff ffi, ¥ft¥t«i-9 


srt|iTC*nnrr»i 

c^fiif»F, csm^Ji ^V^ ^tw 9PK»iii Tjpri «itsrt:?i 

a’W-’tjt^ c^ ^9 91^ CTtf^Pi awl's «rtaf5t»T «fW« 

5I?5 c^t^l C^t^al 'VW 515, »J52ff^ 51^55 C5i;¥ 5t5 

•mi^ « at»r bafa 5C55i ^aair fatfWia *ra nt»6r»i 

cwc»f 5t5 aaata aH»i ¥irw smf ^5 •rt’ticsr! 5ra?5 1 

5ci^ *tMjt5tl\5 sr^t^ra »«¥ a^ atata^ 

I «r5w w ata ft*! *<1151515 66* i «tniiw^a 5ft»R 

f%i wtfa^^5 5af^i 5rt»f5 sitf^aa cata^Tca 

5iaf5r*i5 smafa^l iDat fvatrana fam^ai i sitcafifta 9^9 
New York cac^ NY fjWtWa Londoi^iia Lon fafirca NYLON 

■larfia ami» a^atii c»frt^ arcaji «rarf^ i1^t« am aa^ta iw 
^fafta fafwa cm am*ia im itci »imtcat at^ 1 ■ 



1970 3 6ai 

TO CT<1 CUt^. ^t% Wtf TO »w T»1 ^ITO 

TO TOF >TOni "t^ I snr, 5FtlTO« T®tC¥ 

fannw we »!TO ctt? TO TO TO TO I ^titfi m^TOi 

*l»1 «TO« t5 TO! I «1^ CtK^F TO <I«TO ^Tt*rrci 

^TOt^i TO»h tto TOWfv <^> TOJil irfTOfvTOitrf® 

6 cwtw 7 aotwn TOi^ I "Xvi snTOfir w »iw w^ee 

ww^ I *THOT TO'o cart^, »ripw ne«o toi 

^Cf ^ »?TO I TOtVf 'TOt^ wtf^t %e\ 

tic^m I >itTO«J ’letv^ »iif^ ^Trol *1^ wwk\ cwi 

^9M rf*c« I TOt9 5 iiI»ii:^k ^e\ W i 

=»1%TO?» %e^ nen CTO ^C5»^ TOt, ¥1^1 

vui ^tc*tf#^ 114 I TO lefi TO m CAve 

CTOl?fl C^U wn =Ft I ms ffW > TOtlWf 

TO TO*r?FTO^5JCW^ TO, C^Jlf^«tft«TO t5‘ TO!Tt|iTW« 
i»tc»w TOi~-*fl^ et\9\ t5 '’*Ftc^ wm c®tc^ 

wt*i itf me ^e fsjf?^ iiH *iTO J TO! eve 

«(TO C?«t ^1 TOt!I ^cifl CTO sol*!!! 

we wn c«frt*i TO I TO TOc^f ^w «ff!j^ c<itc¥ TO 'ew wtuTO d^w 
we nf^aw ee w wm tiff w titti i 

TO^ TO« 'fRftiti Jit w ip?*( me 
TOit®6 m ew\ wit TO»ici!fl wtf f?C 9 ^tf eee\e <5 
w\en eie eetw j^t m»icf c<!TO e\^ wte ewwete to itc*ni 
cwvetw cMc«i *r?c»i tte t?»! ete\ =!ttTOf bifr ftf t5 
^ftlt, cm cm fftf^J! cfc»t ®tTO« enw ftr m 1 to mete^ 

’^TO «n»! TOW mwtm to * 1 ^? 1 entwee ftcf® ^itni cft*! <TO*t 
cfTO <ffcTOR m e\ I ^ar wj^te TO»!t9 fwtwn cto etemit TOtow 
TO tiffc® TO I f W C^%f 1 ?itTO TO ei to CTO •nc®! 

metcee cwci ^itf to ettwicee TO Iwfe weete «rc5li 
^trfff VC® ^TOV > Central Institute of Fisheries Technology 

(C.IF.T.) «fl^TOCV TO«^ TO CftfTO TOTOf-tt 
TOTO w^ecw f^fvi TOtf% ftcff mem em » 


IKkfiEapif*! TO 



500 ^ ^‘^fr »P^ % sit I 

«rw., c^r»i w so mi sr® ? 230 

wMF^ 115 ?:? ’;»Ti»f 8 •cmi^r^ 

% I *i^t?ri siT^nr*l«tc^ 1^, m ^rti mnm 

^fTf ^ I c^f^ sfi[tw, itTr% ?F5 ^ w 

srnr^'e *fni^ ff»t =0 1 

m c«rc^ ’ritf5if*r« (1610 ) w 4f^ 

^1 ta§twt^ *rt?iwaf CT, Stf c*R 

m cft^ ^ft tfi^s M?it ttw I 

w *rt« f^twi ‘ii’it ’St? si:^i csftw^? « >i«nc# 

sinjw? wtsr ’isf ^ <ii%? c^tii I 

iiftfipir' 8 (?iWwii«. 

"xrt? ®t«<itr? ^*fT5t^tw sr^~»s[^ \^, »a?, 

snr»», (cfi^ m ,), «t^, « 

csm^ c^*f ?? ^t^t«ra <si 5 ) i*wt sf?c»r'? u&t wti:? 

sr® I 

^t»TC9i siWf? ?rt^tr?? st’wai? 1 c^ni ^ m cft^, 
Htso ?sp(? 4rt? c«r?-»i* c¥ri& ta ?) ’fTt»'tf«- 

*iw# sr®, c?l& f^ci? 5l?<(tci fflw 'iir:? i 

^s(tm ^ir®, 

?tPf? I 

ifl^f<»it»f sr?tR?srft? f^’^, «i to ?« ^1 

^l?R? ?i ?*ii® wti 

c*m ft? c^T«r ??, sr^m«f? ’Ktc^fl itto^t ff m srf*n ^ 1 

^tWl wV?? (ftf^ CSfCTO 1 ; 86,000 Sltlif—?’?, «i|S 
^tto’t ^tnt? csil I ittCTi ?fw®c»T ?t? ■*ri? 6 x 10 ^* sri^sf ^1 
iCT? to «fi tot c? ??, w ?tl»n ^zw 5wi f® «<iv 
?ltC»l 1 W-TOl 



1970 3 623 

400 c^ti&'««wt¥*w fci'ewire^* c*fciff i 
«ti ^nr ^ *!»r« * 111^1 uti 9 (^1 

9 ), cw tj^h^ 5 I «tw 400 

c^tl^ 'pjsji? 5 iit35 5i?5?r, f»i5itl 

C^W»lt 5ltl I 

«it ^:k% ^tt w «njiit »fwMii[! ^ 

^c«ff-~ill 4(t*i ^ wtc»f« «ii^ cttlijf? 

5tiC« ? ^r«i f?C5 cw *ttw I 



«rtin <»n 

rtCf n? IIT : i?—3t C#tl8 Ht|»l, '»3F—6i C¥tfe 

<itl»l, 9 C¥tfe 30 »1^ JJtH ^f*l—14 c^tfe ftl*!, 

I<'n^—48 cf il5 stl»i I 

(Element) nnc<^ »rcv CWt^ ^ ^>l»l i «Ht« 

9Z9 «ilf^ W*lta|t—<5 C1%M?I4 

irtal, c^PtJ^lfl ^icw sm 1 

c*i!flww» «tc*ni ^14 1 c^cf f 1 



624 (231 

*tt'«rl 1tt1» ItCW *tftt<V Cfife CfC4 
<rm# w, c>r^i ifcw^ ffiti ww9 »rtfl i 

ncsnr <arf 3| cwt^ (n if* 

*m\ ffiti cf's^i frif) I *rw I iCTif 

tjap 6i Cf tl& 9 30 *1^ «itf vm 14 Cftfr ^ J 

6jcfti^cicf 

Wftarl cirf itiff i «ii^ vii»rt^tf&c^ Ww «rtii1 tic^f ‘tfTfclf m* 
n cf*^’ itfif I Ifwf *fcf 48 cftl^ f15^ itoi, 

^T« iTfl TO ifl, Cllgl ^ tu^tf ft^*! 

^1tit'« I 

^tfw cfiq? 1^5’ ^K% clef 6| cfti^ 

^ fCfef tjajf, *iteii 14 cfit^»i ?cf fnicf if»i; ^tf 
»ii*ftftf 'ii^fTO «rt5 1 WI ft cfrar, %i clef 9 cft^ 30 if 
TOCf *ff^ I «ffcn «^itf wusB Cl fieii cftiFf 1 ftei 

f cfcf, cii?t f t?ci citf t cii I 

*1111 cfil ftf, *iif fief f IP f If ei f wef ffil ? 

ti3F: ijffii »iif^ 5t*j itflii ffi c% feap ffCf 1 ^ttelf 

itWiTO TO^f TOeii TO, w^tfcf fro fc?ef ft^ 

fff C111 *uii ^yfiTOf ftteifl ^ifiei i ff« f if if ffi 
II. fll ft^i 1^^ I «fti, W itiTOI, fflTt^ C111 cm 

lef ^ekf, cff(i ftfl ft^i «1^-fft^«ef fitcitcf? itcrcu to fief 
fffwi fci cw ffCfet I flfipftl&f 111 Cf«f1 fcfei TOtf-TOfi 
(Photosynthesis) I 

^fl 4 ^ ftftel 11 1tl?TO ftf Cllfffi 21 TO ff«f1 TOCf, 
cf^ TO T01 ff cief^ ffi 11 , icf 'Hero—CTO cro ^f% 

fif 11 TOCf I 

ftitf *ii^f ftf cf, ftffl 300 cftl&f cf^ ftff cf 

•tfiTO fftrewi fTTOi TO TO*i fcf fisileif to ft^ ftl-fft^ffcn 
ifffiti f% ftcf fffficif leu fiTO^ *ff^f itfjw’.f TO ffircfi 
H CTO fItIciP ff% TO ftSfl f^ I T011, fill ftitcffl 



1970 ] 625 

^ «itfr« ^f%rvnK*f 

CWf?Cli[ I 

^ipafnni ^\ ^ ^ «f% 

(fffciff ^t^j»^iit? w ^v fnti—iiii^st ^^11 f%i 

ff»i =111 ?i:?iff»r CT, if ^=1 ctw« (^w cw 

w m ) ^?it^ 1IC5CI? ^wt^«T ^«iit^^ 

^1 tfrtc-ffl 3jiiif^?rlc=i?f «it?r <fr*t fjiw 

»iv»r: w*i^ c^»f *tf?’?rfl, «rfirw csi^» «t?i <*f5[? c5i?til 

•it»i i c^t^l cn%, ^?rc*ni c^^ 5i?c5-*j^ fit#! () i 

W»15 ^ ^I5'«:9111 'Sl%5F=1^^ tSW toCf ^^Zm Wfil. =1WC5- 

♦ffl fitn CF^t?ri I (ff>iar^:, ^tf»i cett^f c*!'*rc»i'e nw c^^ 

«rf3Ftnni »lt9T =1^ ; '«l^'9^ =17, <51^—=llfC»J7 

^W7 C^t=? ^1m\ ^7^ C=1^ I 

7tt c^, 5HC5-*i^ -at? =rtc=i vifim !it^i«?Nt7 

?1 C»(7 «ItW «lf54Y« I iil^l 'SltCll C7l^l 7t7, 7^=1 cfefJfCTpn** 
C7f7, 7!fi:»17 77C^ ut^l 7ft*r1 s|f^ ■aftcil f*lf^^1t 

7T7 71 <fC»I 7t7 'll?? ^7 7? 79fJ»l7 (7771:7717 «i7»»ii:7r C?C7 CT'O'I I 

<8i7>ar ,ii7F >17^7 78f:?I7 C7?PatC7"f C7C7^ f777C771 '«l7f7 7t7 l»tS1 
€Wt7 «l7t7 ^^tf^7t=l f77li:’1i:7f^, *117 «IC7F77 ^Hzm iS7t>I C^^ff^TISf C7, 
««fa7 (77(1? 7tr»!7 ?t7 I ft7tt*ri:7r®I *7t»l’ 7*1^5 ^f%r7ffW7 7lC^- 

ar9l 7t»T I 71t«^7*T ^717 7*1^^ C5Wffr»17, 7l 'eatf®! fiw I ^WZm 7fC*1l( 
«*7^ 7^wr7 7r*I «t7 7f%7t7 ^^7l f77t^ 71*1 ^=l TO C=nF*ft7«t C^W 
»lt7i =t5f9!'atJ?7 C^ItTf? -m 7=17 TO C7C7W I WtTO 
7|7% if3t& 7tf««1 I 

7Srt»!7 75t7 f77;7C77tt^ ^77 7C®7 (7^17 C^C? CnTtW 

inrcf, «ii^ Titw «tt7 «mif7^ nv.w i 

<r® 7»r 717 ^tCM’e *5(7% 'll^ «ir®C7% Wt# flll1&fl»T C7>*r 
•^rnTfH 1 <riC57 7711? ; 7rt7 uaiflCTs ( ’?C^7 f^TF ) UCap tfftCIl 

«rTO» 7TO ««tC77 7tf35 I 

ffH 0177 lt?C77 7r7?f^ TltTO 7t7«f^ tKaP C*fttl 777 
•tti^Kl, C7TOTO TOltUt ♦tW Tilsit C7%, 400° (?lftc<atli 



626 la3>^’rt.9M0fV«W 

^ ^twi I wjp inr ft 

I *(w ijtsf sjMiwjj cs<I i 

^tm ^•ar 5i ft ’mw isi i 

*it*^t mm muftmr^itcmsm 

^ tiiifw w mr I 

^iWtWiaHtTO 

'fl’wtai ft «1i»?il m ^tc*!?! ^ oti ? 
iniwi fti c^t3? »ir*wcp c*i, 

«m^i cmi&ii'fcani mm ws 
5t?wtw f^?t«f ’MCf ii^*x ^tm»i 

‘^f<(^V TO? «sr?*ft«?imr?i ??ci? 
?i?n «(t??i c^iwft cni w <si 5 «ftt^, ?r?i ^lc?? fti '^ (?1 w) 
cmf iSf «itcf, me® ^tm ‘«rf:i? 

?«i:? I ?t?w c*f?tw «fM’?t ?mf 

v*m apsift^'^ciw ?tc*t mc’t 
CMC? I 

»i?ar ??J! c?mw »it'.^ cml^ ???, •‘ftc*!? c»r?tw 
mr cfti& ?f? ^t? T^tfTM f? c^i mu 9iti m*??' ?f? i 

«1? ?tm ^t^t? m? ?iTm? ??»! t5 c^% ?t®fe *f»f mmew c?% ?? i 5?ti»t 
^ftm? cm?« Jiiw9, ««ri 

siTO? ^ 'Stc? I '81^'® me?? ^Bifte?? cm? 

m?tc?« ?tr» c?t, ^t? ^%? cmf ^tme?? (?r^i cm? fkes fm i f?i:^ 
oi^FfiR «r5ff c?tMt!:?tn« me?? ?e? mmc?? ?w I ■ ‘ i 

i??iH??J 



11 (Operators) 

3 ^lar ^ f% ^WO, 1,2,....10*i^«t¥t"r 

^11 ^It*? 1*3*X3*X3*)| 

21 m fciv m ^ \ fcvj >i*rv c’W 

fsifer 3[c« c^r*!, ^ Jsfii «rf^ fi»c^ i 

«IW« OWill C^, 6 tf «tW mn ftj(% c^vsi cw I 



C8^ll C^^ ifl I c»f^ Srfilf^c^ ( f5t3l ^C« fICS 

♦It?! ^\ I 

31 C5fc»t^ cs^ «t9rtr» I 

vii^^ <ftfI cs^l^r® ^Wir 

*rt»rl 'f <i« »{'3C’tt»T ^tir cv»ic»T5! i ctI «iw 

I c^^ti nw 

20 nv(\ fwm vn^fei ^t’fir i *iwW?,iW=fi-*fi»ii w 

ffc^ a, csz^ ai ♦tfiRt*! fw, fw n% f tci irai« i 

cst!^ mws f% ? 

4 I CW ’Bfc*!?’iwist C<CC¥ tf^ aiTl «1ttff« 

(Cylindrical) W?1 f C*ll I 

^tvs^ ic^T iif?« c«l5rt:«f? s(r.5^ ^V9 *ttci CT, awf^ 

^>!"Ttjf ^ «fntf^i W cw«u1 CT^, w^e ^ 

cs^ cw^ 5ii 1 (629 *f4t!i ar^^r) i 

__ OTt^* 





. m 

»rrf5ic!r «itww 5?1^ 

cw^tcsri ^ 'ai5F«?j mw i ’Tt3iti:jj wi 

^zw »ic9f f^f^ »it^tr*ij '8iw^ c^c®^ 

«fcar? cf^tc^rt 

I «i|^ l^^'^ ifl^fe) 3T*»^C^ vfltTi:^ ^fl»lt5=?t I 

*it5-«rai ^ 

«(^c^ f^^*r?r c<f^1 c«r'<(tt5)tfl 

w I ^t^tst'e ^t<(t5!c*r?i ^tfi 

*it!»t^t?i cifc^ c«r, 

I ^z^ fwnr 

^•»t5iTw »i^-2r^i5 511®!^ 5i:9i »fc=®?i I ww 

«lt*ll9l ^t9t9 *T•^<aI9 91 minima «l59tlt «lt9I?l'i^t9 9itw I ^tW 



C9t9l1 «rtC65 C9, ?ltci?l f^f^u *w ^tt^, 

®Hit« I ntilii'i Iftairif^c® ^tcif 
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1970 J i(«tl « 

•rtftw «t«r^ ^itfi, 5it«i 

>ft^tc’«j «tf« ^tf ^tW'e 4IRIN ^«c« I 

(Audio Oscillator) i flw 
c*f^tc5^i I f'O^, c^t<(^, '« 

(OC 71 ^1 AC 125) »rt5tt?ir a!p%itt5?t 
^ CW ntcn I f^cii C«tfC=V^ 5^T5tC^T 

^ *itcfl I «iit to •ifistto 

apf^cMtw ».4f ’^c?* I vul ^itanr »rt5lc*iT 

«cw »fc»i 

«:'<» ^!:¥ ( ^\U9 wr»i fscir sil ) «1^ ♦ttc^ir 

^to ?rt^ ?9, i? ^vjf\ c?<ii *rti<i ct, 

c^t^ ^T?lt f%l ^it? ^CHS? I «lt^t?l 

2F?it9i \5t«i ^i:?i 5C9! cQi^^ 5iti ■rw?i f?c=v 

«itf^ m I c^m m, fifeir f^f®« 

«»nvMj muf « A ^jT’tijjiM cf^i 

I 

tot»r 


n ttinr 

li 0-3x(3-3), l-3*x3"x3 ; 2 » 3--^ 

3 = 3"+3'+3*; 4 =» 3+ I* i 5 - 3+3’+3* 

3 ■5 

6 • 34-2. ; 7-3+3+3*, 8 «« 3x3-3* 

3“ 

9-3+3+3 i 10-3X3+3M 



630 «fwtn [ 231 mui 

21 (¥) fw5 I (1) fN c?¥t*r wft 

f iWt?f C¥Vr*l^1 ^¥C¥ *rtici I 



31 C5C¥ «r¥¥ mwn fm 26 i?i¥i 53 nm « ¥w 

OTlC«n^ «il^ C^?( ¥?IC¥ ’Itnl ^15 I 

41 ^Ir5?i C5lffl¥f¥ 6»r'‘*=6»R*-54» I 

¥t¥f¥il (3r® + h*) = y-(R--3)[3(R*-9) 

+ (R--3)’] = B-^rR» -6TrR* + 18)r I ^SSf* CStftff 9 «l?»f « Jfl? '¥Tf 



}$ WsW cJitiJ ^i^^!ii»R*-36»i ^t*if whrisr iirR‘c<t¥ dit ^m^ 
ilw fwc»i 36», c^ v 

^t¥ti 11 cstwti imii ¥ici 5»i I 



'2W'e ^ 

1. Intts ^ci? Vf ! 

cm uni, I 

^ 2. c^=f 5Rt»T tw w»r^ ^1 =St»r c«r<tf t 

fai^vi 

1. ^c»r ?:5Cf *i?r^t^ I «fl^ c^psr «Ttci 

c^al^sf, c«i^!T ^ 

TO » C^l!?rwi C«(t^Wfl nnm ^ViJ^ f4^ 'Blitt 

tJl*rtW ^fl^l «^TC5f I •tmti? 

C2ft^c^?r ^ Wl nta^tif^pp >i*s^it r^*d?i*t i 

w c’ftJi hftli »i*N<tjl f?wi 

i «i(iiwsi '• sit^iStwwi 

8 « 7 • cn, »iff 

=rfli§tcfw« 8 ^^wz9^ 

cnvs •ttf^i *iwt«i? c^m TO^ '« c«it^a( 

s[ft I c»wf®9 *fwK cBfc^ ^fi^pi 

^ I 'SIT»IBF1 ^\9 5?9—C^aft^ <l|^^1 

f^fiiTO TO c^m to«i TOtiiTO 

TOO 5fflTO ^rt^tCafT iTtltSrCO^ TO 

^%os» *ifirto oflt® wr i «fapit!i oi^f^ c«lt^5t 

fftoi ^ ( <ff^!it# »itTO^ c?'<ftcs!l fzm : 

,N»* + ,He* - » 0 '^ + tH» 

sTtltttiBR ^t»ifi ffrfi ^fTO^ c«rt^ vfw 

»aHtCT ff^R ^nttl oRfR »!t?tw C^m cmfWR, Rjtij3[flfi??T« 

€r^(^ WTOH *ITO TOT^I ajRlTO «i»tO TOBfTO 

Rtftfti fC»l1 .TOO (cot^if, TOt-ilf% 
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Wr?), CTtl% ^t«t •iTtcft 

«fjitft^ ?c?fcf I <4^ c^ai 

S|sf!r^1 ^ 

^1 ?r!15^t—^1 I fs|li|i^ CV^^V9 ^1^t« 

*ftnr I it? 

Iftlfll ^Jl^ ^f^ Oltf^l “ilftf ?t?tf I <11^ 

ifiit? «it?tci Ufm\ ?1&:? ’it??t‘irii *n?it? ^ifettil 

C?1^^l&8tt? ?t5t?? I 'il^ ^*ltt? 

?&tC5lT? ?Tf’(t?i?1 I 

2. c?ti ?t?[?'ot»i? ^•it^t^, 

l»!l*t1 tljtfw? ?tal ?t? 'Sltltt'f ?t«? 5|5t® I 

fl, r^fsfl tffltl ?f?1 «lttltl f?«sl?l 

??l? ici 'ii? 5tn ^t? I fiwt^ ^itti? 1? 'i)^ <*lf^5l? 

?J1’1J1 C?t»TI ll^ltt? f?^?t«t? ?t? Itcittl? 

51J< ?tci? W I 

itti^ citi ^ ^?5r- 

ItWfl Cftfe C?^'^ « 5^*1 Ittll »il?? *lt*t "lltlt? 

c?^ ?? I c?is'^ ^ttil? #twf itcit? 1?, ^1^ ^;?'i? 

^ itcitci? f<i^?t*i c?fi I 

^iii^«tc? *1^1?? 1*1111 'e i^^taw itsr af?tfi f?f%« ^1111 

ittititi n?it? ic*r ^ CfIt? I 

_ ’®t?^>f? c?* 

♦ «fi« fffsfi Iit« fWi. 


^ 1*1 infSfi ftKH 

37/7 (.if^Hlitim Cisi, ^#U| Kiev <t v H f 





ai#s*t 4 w??, 1970 




*|«f^ Slt^l 

I ^1 nmx 

*T«i fii5 citfsftf«Jii 
^1 *ft«rt«n »iw 

i|Wf HI f<«tw >15 «ltftM 

nHHi f^snj Hfi «rrt fn HI fn 
’Htwtf nt« f CJCHI 'HI Hf H 'flf 18 

HtfWtCH HtH cf'e^l Hrt 
(Gravitational waves) I ff^i artCHfSHtH 
Hitw ^«t»r cH«ii cHt« 

ntwi 

HtHJtf^ fH Htw 'nfff^ HH— 
HH H|f HH Hf5f 


i 5 t?| ^i« capci Htf^ 

ftciHltCH Htf 'aci I ?(nt^ SHHtH 
C^l CH flH, 

«lfel HIWl ^?Wf| fff 
Hif HCf 'HtfcftH '8 artwtfwi hiIhch 
ff T «!Hf8 CHWt^lti ftf <<¥18 
CH'SHl Htf I 4 f HtW ftftf 

Hm»I CHHtWI ff| 

If I Iftftf 18 irtlf fIW fWI 
HtapN C«W fl, «af 

itCHI HitH ffCrnttH '•HffHflHf 
W*l HtHp« HI I fff ai 8 l fw iff 
4 f 8 l f lffiff HI—flOfH HCf 
IntfSSl HH 



634 




C 23«r ff, Ilf 


w '•lii 

cfcai't cfl ^ 

fw 

ftci >it4Jtf^l ¥i>i f 

I f#i <5^ >nfari 

Ji^ ^U ff| ff ? 

ftanr ftf« f'd 

CT'en 4ff& «Wwti <4ff& 

ffw:*n fe*(f f«w4 
fH ^fl W*f «W CTC5|« 

c«t*ii \<nr>it*r 1 ftci *tt«fTi- 

fcft=^'« ftr*itf*r 'ed ff ? 
nt<atf^ 'flfn 

ftf? fi»! ^1. ffi forfi 

Cim C^, \<rt4tST f'3 Cf Cf «ICWf I 

1916 f ttf f 'iit f44w »fn^‘fi wm I 

•fc? f4<rit« ft? ft«ft? 

»Sf fi??*n ft?f I f ? '8r?? 

^t?i ftcfPrf ftwf, 

•nMtf ^tC?? fWI ff'!?! *rc? ftSf 

wcff I nfll’ftf fff ??i 

*ft^ fsr *«?^ f??t? ?c?l ft?i ftf cf» 

w ??i ff® I 
f ffi fpfl fCl 

f wf f tfitf f^ttf f ?c^f 1 

^tw m w 5WC1I 
oil ff I ?<i!l C?f Ttt f ^ f%i 

«t? f ttf C?-f f f{ ^ftf t? ffCltf f I 

fttnff f ^ wren ftww 

—fftf? WtcnfffWI (Special theory 
of relativity) W ft?t?1 WtmfWfWI 
(General theory of relativity) I •TTfni 

ftt cnif wnfifffw cfen wnwintn 

ftnn aiTfi ^ f^ncii brti w nnai 


ntenn ffW wtinfwfwi wrfi 

ff! fni I fcn enn wf| if? nRw w 

^fv to cftfi nti cn, nton fW? niw 
ff*i wtitfw fci—f^fwtcf 

?iiw «ti wi (Mass) c?e? ntii ^ftfcn 
ftfif Icnftf-cm^ntfhi wi fw ntr^p, wi 
t? wtf fr« ntm ft? <f?\ <1 wte? tow 
wtenfffwi wf €rf«ff?^i| *f?^wtf «rftto 
fcfri '5^teffj?i nnH'-tot^n »4w 
fftnrnf nmnn cf, fftw? wi^? (Quan¬ 
tum mechanics) ffW f^el? 

wtrnlwfwi ftitnnr ntst^ m fiw 

^t?i fffwf ff 3»i I fftfn wn n?t<- 

tottoa ftcf wtff ?fintn wf I 
fffsJi cn tokf fill wwT 
Tmz\, wi *rirt<“f?fit^tcn« ftcf c? fftw 
«r7Jltff, Wj ?f frwT I 

fi?t? ftft?i wtenfff^i wif? ffti 
wtfintfi fNt?*! wtenfn fwi «'? ffcn 

ffK-totf^cf? jrcftwtf wf ?ffi 
fffKffftf cf wt? 
ffi ^ft« f?tn« cn w?-’ 

fff fC? ffatf-wnew? Wtiflilf 

^cn fcicff, wt« «rr« wwti 

atftftf fcn« totf^fi fin? cn, 
nrHRft? wtcntfft? wttn) f^ wc?« enm 
ntfii nUfii nntnto? cwtici cwtiw 
ffcn? wttnfffwi wfcf cffi nti, to 
f tftsf «rtrnf^fwi ^f cnni fti m i 
fj? fW, ftfti*i wtnPffwi wt^? wfj 
ff, cn^i Jif{ wKftsfi f *i"it c?tf 1 ntcf— 
fttatf^*!-^^? nflwnr wff« cni nw 
cftftntr? I 

tof wtenfwfwi wt^ nmeii ftew 

^^^ (fin ntito fftoii wtt»itfnti 



1970 3 635 


<ltf cfftwwtit 
^ ^ ^c« ^ «r«r ’wlf 'ttM 
fwif tf^ra ^ci, c>T<rtw ^cnf^iFf^ 

«rr^twi Ji'Ntii ^tw%v8i 
«tnrfiO • *ltltfl1 WtC«lf5iF¥«1 f&lt<t«1 
»|^i I 4| ftit^ftit w**i f?fc® 
ntlt ftl C^, '5tl\ ^Cf « ¥t«! 

«rr« fi’i '«f| ffiT 

fiftf ofIi sn ¥ni ^ntic^li 

>»t*fC¥H c^ 'sft’f orci 

¥1 «•! nt*fc¥tc<r« fili| 
y»nt¥ >fw, ¥f¥tfel ¥¥^i s»tH ^tar— 
attaa rn¥c^<«¥^i fenai *af¥ci^tcf, 

¥tca ?¥c*if c^t«( fi camtfl nacpw I 
fe*rat^t^ w c^c« *fti:a i 
c¥t^« 

c¥if¥ '•fig fe*rf cft 

'•f^ •Jtna «»if cfaifc*iir fiat 
cfaf»ifg ff ff fifi, fta *tfflft*l cfif 
aij'iilgf ajt*! «i<K a a#fi catari art i 
ffatca aia fafgf 
cam > fff atniwfiaa ftaa aftafif fia, 
aai—4ffg a^'caawff an 

ftif at fia. ?ca 11 f la ai i n f i*n a ta 

at cama aoF^ta fat i ‘fta-ftiaa aifft’a 
fWfaftia 4^ ca» fta-ftiaa a^ii 
cfsl fta*i an f tns cf1^> 'fta ^ta 
^tn aianata aaiatn atfaf aa at 
‘ aafaa na^fff ffii aaia 

fuln aM fnjg cfn fa^ cal arcfl 
•nrt<fafti Ip fa cfi^ atataa wtiaff- 
ffl fTfi caai •ftfii ata i fiaa aa«fal 
aftftra ^ alai fan '•aa caatca fta- 
ftraa aapfi ^—caafiai «ifat afaf 
aaam ftfl ff|g naWtif rifaa\rr^«: 


alata ig*ra nalftcf aitiaja ftitftft 
'•laif, faf Tta-ftwa a#fta artiftaFW* 
fta mtia call ataitf^-awf ^ta- 
ftiaa a#fta wtiat^a, df ca ^tcatn 
afjacf saata wtftcwa ftcf cafti 
^lat^ *fa1fta ataitf^a-fif aac« atai 
Tiil[ ca '•fig a'ga nilfl ft ai, ftialticaa 
atatia ^tcatfffl fi?a ca^^i fata^* 
'ftca^ fi Pt, cal afa fflg *titai i 

ataiaia ca^ytcf I a;<taata araa fat aai 
fntfi > ai«a ^tcataati ffg f^aa 
fcaifi affga ca atati- 
ffl-mwa lia fia, ft an aiata af 
■tfvit*rt fiif fia fflga ’ 9 <acan t5l 
call fiif ffi nf «rfaf caca \aif 
caca fff affiJ Cfif atia i al 
ai*lf 1 a«a at I fa^a at afa*^! f can 
ft ‘•I ca, wf aatf^a- 

fsf atfafli nf^ fan atca—al ftail 
fffea ^<aiaif apial fia «rtaia ail. fit 
ftaf fftf ftaca Wflga ^<aca»f ^rtaf 
aff faia i aatafa aftfla-fif ai 
cata aflga ’?<ataiaa jta an catal ca 
attfta-nf aaif ff| wta matia, 
ca f rata cal i 

na\fti aftftl-ffiwa aif%f 
fflif fta 4aca ariatwa aftf^-fwifa 
%«a altiai, ftiaca 4catfa, cainf 
an aaii afaf fftlallla f ffSj^liaf 
aiff aftf^i-fif aaif fUf ara ftwrat 
ffhi fwi fiiifa fa^ ffnii ft«ta- 
ira^ ffi atfata« fim, fgf aatf^- 
fff an aaatfl «ft«ii ca ffTi fnrft 
ftntfa ffa» ca aan ffts 



636 




c^n ¥Wir«rrt*tf c?ptcnf 'scwnt c>!fe 
¥?ti I 

^ ff c?Wf. c>r 
f<n »r«i 

•nwl Ft*r ^ *npt^ f>i 

*rcft5i! ^ «iiw« 

C«f >T3Jtsi«tC^ *\ 

^1 sfi I sfn ’ll mia feni 

WZM, fV «fif ^1 »fJTf6S? 

¥’tsi'S ’llISC^ ^1*1 

•ftrii 'en^fl «mt*l c’l. 

Ijftf««ir 
fif«^t*r^ ’ivc^ »?1l ’Fat^ntim 
TO*t«tw ^i^ c’fC’f'Q *i^t^<«i- 

’■jwtw 511?'sfti 

n® <«| ff# ftni 

'erwi w: «f«iti cn, f^^-4^r«ii 

^1 c?t»irt c?t»i 

cnv9 *iiwi f?f^Titn¥ 

c^Mj cirt»i ’(tt^, m 

nw ¥11 ¥ti I ftf fif^i lien 

^if fif«i nin c*rt«!i ii I'^wi 
¥ 111 , cn nci f¥I ¥tWtMl ¥11 «fcit¥l 1 

^rn 1¥C¥ ¥¥j #^tfnei fft»l 
¥1^ It^ei Cll¥ C¥tl« 1¥ (Force) 
<ltl ^ni ¥t<¥^1 11 lt*l Clfel ««¥^1 

fic-ii ¥^c¥ ¥H5 n; ¥f| 
H1¥1 C1C¥ Itl Itl C^ll ^lltl f¥Cl 
’Ite'll CWW 15ltlC¥Cl, C5ll *T^Utt8l 
Itll ¥*^tf (Frequency) I 
^tm 11 C¥l, ¥¥|B T5tl Cirt»ltCll 1« 
liril l*l« lf*lll fic*l ¥¥^ fiwi 
¥"»ltw Cltw I ¥*»tttf 1 Itl Cllll 


Iff ¥tltfl¥ ¥Mlf (Natutal frequency), 
i<r«. ifi¥ ir¥t n»tii Cl ¥’^, itil 
Itl ititf^ ¥-irfi ifti 11 ifi 
11 ¥1^ !¥& ifl ftpn ¥**tttf 
ire¥-¥ci, itiw ’in ^tit nfe 
icn ¥’^^^ ¥H¥ ‘ici I f¥l lllN 
¥"»ttf Itl ititfi¥ ¥*ntcfi cm fm 
lei ¥"icn nfiiti^ m mi iwi 
¥■*11? ll-Stfll ¥»»tt{H ¥tltftfl ici 
^ nfllM «ltl¥ It^ci ¥1^ lt¥tfl¥ 
¥*ltcf5 lltl IW ¥*11 iMtl) 
in I ¥iit '»ti «ritfii 

¥ ^111 *rfl)f¥¥ I ¥C11« Ultl ¥tll Cl, 
ltlTt¥l*l-llW flf^lt*l¥ in ^’ft'. 
’iti-i^f^ tu\ in fen ifii 

icn 111 ¥ti ¥ci—¥<t<. nen ¥^ 
iifei it¥tfi¥ i-ntcn iiti ici 

fif%lti¥ lifers i^iti) ntn fen 
If, iiitf ¥1 i^iti) ntn fen n i 
ui| ¥C'ii fen tifef ¥n| 'n7t*t¥ itmii 
111 

11 fsnJftn «ricil 'flcii, c¥t^ iti? it 
^11^ 1¥C¥ ltlTt¥^l-nC¥l itii 

¥H® ¥f1 ??fllt¥l¥ Itl I ®fel ntl 
¥tftftfe nTtl¥ C¥tPl¥t¥ ¥| lit! 

nM cm ¥Tti[tifiitit¥l ffefi il 
¥tC¥l ¥tw «f¥l Itl ¥C111 ’l'®:n ifel 
fifii ¥¥iTtn¥ ¥tin»i¥ti icn ini 
ltlTt¥< 1 -¥l¥ fe«,n ¥tl ^9 »lffe Itl’^l 
¥ 1 ¥ Itll I ¥lf fe in infll 154 c^lfe- 
flltl ^ltl;i 20 Clffeflltl IJtlflf^ ¥¥fe 
nrn^flflltl ¥C11 ¥t¥¥¥fe Itisji ¥l¥ 
ltlt¥ Itlfll ¥1^ ¥^lfec¥ I'flCltU 
¥{mi¥tlltl WtW fnfewtlw¥l8,¥ C¥»rtl 

Ulltl ¥ 1 C¥ ICl^l ¥|c¥*ltni 1^ 
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HilfTOCltfai—Cf, 
VCW ¥■»« wtl W ^tl« 
««fU fi •ni^iftf wf« fcfci I 4^ 
nilipi w 4rti 1967 ntt*n c¥^iri> ’iti'i t 
1967 cftf 1969 "rtwi «fJ «wyt*ff 
^tf« ^c^Tf irt^’Trt 
defect I M 

«fi« ^cn fK fcff^i i««n ’qi 

^sf^ f«i evi vtif 18 wi >rNc^ 
c«c^ ^«fjtnf '9ci’»« ^t« sifter 

I war « 3600 ^-»(riffl 

^1, «8!— 

(•Nn ^t«« «-f cih ^»fjtnf 

5»ic« I 
*1^ ’qi ’qctci, 1660 

¥"niv f c« I '•t t^qti ^^9^ U% 

«iiit9^ I 

91^11 ^n’t <r«ft«. 

99C9 CT<W| c^, cn 

f"»i5f ^^tf^*l-i«f^{8f, »jc^ 5ffli 

jjn I f"*t<, >i*»i' ^9itnr 

Slt^l ftlW 91 fetlfl® '9«fK fC=5 
nnq I cifJ^ CftJj ▼tit'l f’®^! ?«il 
W. c»i8t fqwql 9 fqq?i 

c^ci ft«M i"n^ ntcfl qc*i wf. 

ffl ^ir®i ftwqtn *ti c^w 
c«r»ici, 911114 iljrw 41, 9nti fni 

»|1C9 Cltn C4*l Cl, 9Cfl lltf flt-ll 
Hiti nil «n:it941 9ci<cn 1*1 fitiq 
®\® 19 ^tCll lew 9Cf 

♦tiTa^Cli wtI fliitiieimi n« 
9fli 91 fiw iitttir®? ifirci—91 
fit nci ivu I 

1969 4n»w irti it9titf% 9utn¥ 

9Clieil nWtCl lll8 9Tl>5Tl^tl 99 


% I 9Cf 1 ICU 6tll8 153 Cll^fl^l 911 
9iq If ii8i 9118 66 9 9lj8 61 
■m 166 cif^filti 9119il89f ciftirtr®! 
100 ficitfi^ti tifi® 9rtiti4 9t'JN m- 
Itei (Aragonne National Laboratory) 
Itf^® I nflltl ifl Clll 111 Cl, Clfl9Jt9 
9 911114111 9f| 9Cf f Hi lt9F, 9tlt9 
lie® lei. 9| lien 91911 

ill9l«. Clef I f-ni 9jti1li 

Clef ciriiJio cie® ci iii 9lci 9 ^fi^ 
fleii cfarcfim ic9 9li 9f® cifi- 

9119 9 9j1fline4 fll C*1^1tCl—991 

ftnii fci 9| 9fii4i f 1 cm ciei i 
1/2 c9CfC9i« fH 9flB ficii 9ieii leii 
fl4 9111114 9 Ciri9Jle9 ie9 ®tCf 
leiieii 19 *9f®-fi4’ i9ei4 1 iiimf 
‘9f 9-914’ Ciel lll9n<s ClCf 911® 9| 
f14 lie® fiwtll?® 911 r4:9e911 

9ieil 491 leiei ci, ci fiiei «rit4®* 
mil 59C1, ®i leii 16601 iniic4t«li 
fill 9 | fill 111914 . clCf 9191 111 
lt®lfif 94^ 1C if ®1 111 iCfei I 914 
91 leii, 9| ®if nt 9 i 4 . Clef 911® 
1 C 99 981 ff lllf 4c8 ? 1969 9lC9 

94 I 11 f 444 4H ^ir«~f 4 CH ®ci 1967 
C4Cf 1969-41 ^r®-C9lf94Cl' tiff® 

fC14, ®149 9 I mil Ilf til CffH 11 
r4 I 1970-91 9flc*! 9ftr-r® 9f 18 94t® 
Cllfl® fClCl C4. 41l9lir*f ifll fiiei 
4tC41 4CI1 f 14 ^8e4 41 I ll®lt4 flC41 
fill Cl ItlJtfl-®!?, C9 91C® 9119 
f4:9C9f 1911 Cll I 

811 llf^f I 9l9Cf 9 9f1f ftiei 
8tl ^?ilf®f ®lf mu 41 491411 9fl 
9t4l 
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^JtW^CW 

«fcwf ¥«n 'stwf 

Wtl trtl^ ftU>T (Hertz)— 

«nf^ c^ nci «niw*f 

wtn? ^w« I #tnrfl nc^f‘n «?<«»« 


fw—^fttr’mtwi w Pfciftf 
fc«i—¥<m, A 

I'sii ^•i) '•rRiw ^f« 

iRf I 


(frs^t(%^ f^«f'T?i:*i f^BSTCJf? wR 

ti|irf«5iiF^ 


«liw wtsf «!t« ^11 ; 

4t?)4 *ftw ^ffl ^fiitcf 

fs^ffn f«i ’^ti, 

cni ’Tsc« Pfvi '« 

’f-'lc# >Rr¥ mt^ 

¥tprf w «¥t5 ¥¥¥%< 

ftffl ¥[WC?fl ^f:*lt5I 

«rf«tf¥f f^i't«c*i Rwtwfl r«ir¥« 

■rtii ff «cn ’Ttf t^i ¥w i 

<nntl^¥ >r>ni f^^''m 

i¥¥®tl^ ¥lt¥ *ftw : — 

ffl)ll8 *f« W 1 

HtC*tfW¥ *W1 f^n'tf^-¥<tsT CftJT« 
¥twi »WfC¥ ¥tw« 

<if«if^f wi tm ffflrt 

^rtcnfrf¥tw w f*i ¥«f^8Wc¥ 

m 11 ¥[tinfr¥ ^pii fiilii I 
cf nn ilii itcf, ntitiTi: 

i[ii cw-^it«r¥i 
^ (Paleolxtbic Age), 11T4¥1 5^ 

(MesoUtbic Age) tjf f¥ I 


^tc*tf¥f¥tci »T11 ftllll f^lfeiPTB 
eifnt¥l1 Itl :— 

>rii «rt^ «rtn)i iftitt’w 

ntltlF ¥«lt 111 «r}^tl¥f»l 

cw^ ^111 Amyl'S) «it?ls i«ii itt I 

»flH*r cftsi «rti)i ifir c¥ti <^wti 

flPife ¥tl 11 ^C*ll fe*f« *^^811 iti, 'Stll 
i^i«i cil «if%i Cl iin fii, 

(M fi l^t¥ cit fifni ¥C« ’ll! 

fi<i ¥11 it«i:« ntci I 

lfl« C¥tl¥ ¥tl 1^C¥ ¥ft»l (itii 
C¥tl¥ flfii »ril 'S flfli ¥t»1ltcn 
Cfl) nt¥11 Itl, ¥tl1 «l¥¥tff¥ 
>ril fll'tici 1 ¥ '•¥¥T< l{fl¥l WH 
¥C1I ¥tl¥lrtl 1^1 UtW 

^tni Cl ¥i^ti nt«ii f«iitci. ¥tiri 
fewltn «i^¥*f mis civi'a) «fi^)i 
nt¥ii Piitci I tfti iti 
ipit^ Cltltfwtl •111 ^ftl ^f¥f llc¥ 
itui mi fii'tfi¥ ilitci «tl- 
c^tPrem iinti i 

(1) •Uf4 ^ti 
mi fii1i« 4ti1i i?titr« 
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4 t 5 Nr wWr*i mtv 
ff cfm vw fro 3 r iTlftrtf 
WT|f« *1*11 flu 

•ftCf I 

(»r) nfir- 

utit ^"TmiTTfl nif^rs 

w ^11 ftfw >r«i 

»rtfw« fi, 

>nii « ^^r«taf«it'i 
fnfro® wf f^c«i cn^w^^Fcw mm 
•nw ^fin > ’ftwfl >T«iT 
•ttni I «tfc« c*Ttfts! ^n«T¥rt 
*im fSnr'ffi's i 

?i*i ¥^f «rt 5 ^ 

^ti5. <tr«?ti »rtft^r 

■i«ii I <t^¥trti ^ >rf»i 

cft!f •ftw ^tt, 

i^c»i ^ nf *1 '®’pi8 afr^flPTf 

»i>tcw f^w'-r ¥ni 
4^^, ^w ^ts ‘<^18 ^9 

cftsi §itf ¥®i ^tf 

’risT-c’f\-t«i ^ff »«▼ ®¥wi ^fi 

’iwft ’f»{l 

<>[t w ftn'ffiri ff I 

unjctIN— c*rt?i mK 51P1, 
difc^ <r9f« ftfrt »iwr c*i\?- 

*iwt< «tfi C¥t^ itpri »i>»® 

>itftni wi ojI w n?r< 
^Pr «i*ifi’if«^ ’n®Titi cvfsf «ftc¥, 
^ flw «tft®i tPr^i gfftf 

®it«fii ffw w ^lin m^w <rtti 

fMt ^ >WH C¥t^»*f 

nlnf^ m ^tfw wtft, 


c^f f cw nfi’if^i ilnct 1 wPr 

^*rf«t» cw\H vt cmn 

f 11 iitf» «w ^ >ff•! ®w cntftlw 
^tfi ulcw c»ihm<h *nrK iff fit tn 

f Cffl ftl Cf, oil Oftco Cl^ff <tt%f 

f w f tfi cf ijcif ef itf\, oil ^otf iPr?N 
csVff cfcf® f?*rjl<w fftcitii f| 
•ffRicf mn ffflicn ft ft ff 18 fit 
(frft® »Ri %i fffifif flitcf) fWfi 
fanfii ®fi w, Iff®!* 

fii »i®tw fftf ffPffi frt, ftfl 
flw iffcf lie® c®, ®ff ftl 

ffl m% *i"f® fliftf ^i\K If 
f f| ffCW I 

ffcfi® cffiiit®, l\>irtcfi ff, 

f®^ fhtw® fitlcfff A niffw fiftwr 

Wf ftW® *R1 fPfitCf® I 

cffffjtii—cft® cft® cfci «n- 

ftf?f itirtflf *rlffti fill 

f*nr ilcf nfcii lit ftl®-i4 

ft® ®i®ic®® fitfr® 

®t®i f®®'’tr®® fill ficf I ftl®-i4 
nfffcf ntft®®'®: 70,000 ®«.n® *tfi 

> 1 ®® r®®1r«i f«i n«® I fff '®t®t® ^f 

®lc»i fH® ®®®ft^f ®f®iji ftfti®® 
ciffawfi ®8 ff®®i cfwi c*il ft c® 
»!¥•< ®tf 70,000 ®^^l* ‘^clft® (Cff® 

srrlo&tfn® icn® <ff® fief®). ®r®t®f®f 

nitffi ®f®i ftft® »r®® fiffnf ®lcf 

•in* I fI nlfft* ff ftfwtf^® nftpf® 
cjpift®, frttliif® |»c®- 
f®®n®® 4iitf ® fill ficf I 

f®®®fttf* fCf ft® ^Cf ftff 
®I ^9 Cft®« 4tl^® C® ft? •ftfll 

®ti, olfft® ®wit® c® ftilirtif- 
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•fiftftwrn [23^44, mn^tn 


c’TffJii *rtl5i 

Cit4l tivlS »Tfwr^ 

«ftt¥ I W {yrftsT 

>|R[« ftfawi «pf«i1 ftc?f wc<fJ 
^fi >jifTsr <4^ »r4f*i 
4tlfif 4W ntfVr^r, «ifw4 feft* 
csFtfilwf nffl4t«i nt^ci ^riffc^i 
ftryi c3Ptfl5T 'sr^i -^fis 

ftfH ^tcf, ^ti 

ar?*! fftcif *rtC« 411 <4? ftC?4 
(JPtftCSH *fffl4t1 =ffil^l 

»rf^ ^ Cft4 fill'tft'® Jf^CW 3[*141 

ffiifl 4f4CTtV fti:^ »14[fl f4t^r-fB fll 
BW *4^ *|4in»C« tflflS 

4t«t« 44I f44ir4B 

ntw I ft4l Cl»rf4C4fl nf44t*t 

<ttt» I 

itryi ’iitBjiCln 
c4pnit« ^fti 4rrt*)f^^ w 
*ttw I vtfi ’Il-41ttl 
C4f^4t4 41 I 

CWC9ll3FlCTt*lfW4fjt4|-^Wtt4B C4 
Itltl 44’l »t*!4l ffll fj, 

4SWl¥ mVi C®4l5tC3ptC4t4f^ I «ttW 
4»1T1W (4 ¥Ttf4lt4 4^4- 

wv#tl 4tfB 4«.>r« ’ftnw 4t«.4r4f ’jf^- 
4»in4 44 1 «4| gf^.4*!f«f»{ ntl4I 

♦9^84 « ftC*H 4t4T 4tC4f I 4[T4t41B: 

C4 HJW (C444 4>I14ti:4) ntW %f% 

On 4tcf, ^44 ntn 4?, ntiF *11 

ftftl nt4 4nt4 IV 44 1 

4W41 4414 C1W4 firtf "Si C¥l4'tfi| 4lt4'« 
if% *it4n ^ti4fi nt44 4M4 43in 
•4 bI 4rftni 4it4T4 ^4 nt4 4I41 
iftm 4«im n# f 111 ittcii ^njiw 


'4|w*f ^14 « 141^4 oO « 4f 

4i|r44 "itfl wm <4416 ^41 nt«4l 

4t4l 

mc44 C4 ltf4 «4l 44144 ^ 44. cO 
41H 4^n «4fj5 *fnj4i cifW^ti 
111841 §4t4 fern Clt4 144 *1f1< fin 

n«lii»rir4 4«rc44 4^111 ’iiii i4i 441 O 

4441 4141441: C4l4tft4 >W4 4jt4t4^ 
4f441 m 44 I «ffl|84 1018 444 C4ltC4 C14 
4^4tt4, C441C4 4fj6 fifC44 ll4l fififl 
141 441 C4 444lf44 C44 ^4 4t«4l, 
C4«r4tl fsftfl 141 44 41, C1444tW 4441 
141 44 I fit C4 414 44C44 C44 Cl"? C4l^ 
n44l nltflt 44t44 ?44t4 C4t8l, Iffl^ 
C144 fitifl 111 44 I 

41C44 444 4*l4t4 "llfl 1141 41W4 
4ln *ftC4 I f4C4 Douglass-44 "tlfislSl 
fill ltC4t54l 141 4i^nr4 :— 

14414 41144 44144 C44 fi<4 ifill 
'illlB 444 C4414 feni llllPl 44 ^1C44 I 
C4 444’er4 414141 C4C44, C4lf4tl C144 B, 
BB niC44 4141 fifl® 1C44 *44^ 

C4 4441(44 C44 4l| ClRl C4l8l, C4lfiCl 
C144 41 41 44lffl4 C4414 4l41 fitll 
1C44 I ^14*14 ^ C44llf44 4ft4^4 Clfill 
1141 4^n 4U14 44C44 4W1 fill 1C441 
^IWlfil JtlCI mfil W(fill4 1C44. 
Il4ln 544l^41»1C4 44C44 4^411 llfil 
141 441 ^4ln 4l4l4t»: 0«"M41C44 
444 4141 44 1 IWfil 4H 4«11 44. 
4141414 W 444 nlH I nfitl lUlfi 
\14 •ft? 4141 44. 4t4lCf4 nil 
44CT4 4^4n 41111 4l4 411 Cll41 nt?t4 
444 Cltll ^14 ^C44 44CT4 

4f^ fifiin 4tln 4tcf I ^ 4tm 
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wimfJi ^ ••Ifw ftftii w 

fC¥iwii ^ 

^tfTOw*rcii »ir<^ <4¥i8wci^^f^ 
ijw I « w jcwM 4?« wf 
•rt«t1 ’Ttl m, A •flrf^l^ C*r^ ’T^if 
wi*r«i fii ^ nflWtr^ c4w 
ciiWfrt w^n iitfi ff. ’im. ^ 

^*ni c>i^ ^wifi, c^ 'it’i 

^fiff8c¥ wi c*tI 

f«W ^ Topography « « ^tl8 

fin nt>n flitci 

•TNn’f ^w»r cftf «f»f ifti- 
ftf'pi *rtwn ftf, «tfi ¥ii 

fii c*rt*!mf fff ftftftfi 
fpw nt^'e •«t5r fin nt«ii fti, 
cfl nn 

«t#-C3P De 

Geer 1878 *rft»l W <1 nffn 

▼Wf ftw ffiRtf fin 

n« cf ^•i ftcf, '«tfti 

^nf «ff« f^ff ¥^¥«f5i T?9 ncf I u»| 
9?lffe-r wt9tf 9*11 ff «t#>r 
(Varves) 49^ W9 

tft^-C3F (Varve clay) ^991 ^N>r 
9^11 9tcf91 4| fftm »rt9ni*ri: c*jf, 
It«f99m C9tnr9, >P!pf 91 9fl9 fencil 
fllMtnl jfhivtt*! 99? 999 %9C91> 

9t!fr9 9f8lt« 9tCf, W 99¥tf? W99 
f9?l9^ Wft9t99fjf ^9 C9^ 9tft9 <1 
9lt^-C3F*f >191199 C991 ftl I ««l n9tC9C9 

^tlR ffCf TfW ffiftllfil ®9f9- 

vtlif 9ri9:« 9tn 49^ f9ri9 
fItPW ^HC9 9tn I •fC99 9^>T9 911919 Cfl 
2 


ftC9 «ill9 '»f#-ani 99tC9l ffl <9|- 
9rtl9 fm 9i|t9f ftw W9t9tf9\tf ‘9?- 
99C99 fH fl I «rf«l8 9*fl 4?-4fl8 
9^9T99 ▼C9 I «rfvi 999C91 «4| 

fftw fin fn9 c9t9tf t9 w >ilii 
Ift fin nl ftr99 999 wt9i 9191 

9f9 Cft9 ftC99 ^tif mw C?t9 ftWI 
«trl9 9ff« f9f99l ffl, w flC9 fpin 
flC9 f||5 fftfl ^ 4f| 9901 9d« 

flitcfi «4l«fc9 nf^-or nilfi ffiii 

C?t9« f9^« ftt99 99t99 9t«11 

9tfl 9 %t9 9| 9lf^9 ®99 fifl 

ffifi ficf'n ?f99tff9 C9, 111 llcitcni 
C99 ^9U^99 99tfi* 12,000 9999 *^(1:1 
flltf|9 I 

cHfc9i9 njturfirtiiir-fl ^nf^tif 
Hff-ftwrcfi I 99 fifl ffiii 9^9 

flltCf I ^19*1?9 9W9 9tftt9I ftfll 

ftcfi nitfciii nitifi fill 999- 

ffcf'n ntiii 9tii 4 I 9itn 9t9tmt 
C991 ffl IflCfl 951 991- 

ffti ffifti l9i ^99 nfKffii 59 <49^ 
99 91# ffHl I 9 II ll 99t99\f 
Ifftf iRlI 991 flltl 91 9tltt91 9^^C*^ 
9*l9tn 9fil« fll Cff9« ftCfl 99tn 

9#w ffiii cfl ffw fV iitni 

f|C99 ItflfJ ff9, Itfl Itfflt 'Iflftlll 
9*91:# llff-l f«ll 9f9l »4| 9t9ft«11 
f9<l ?f991 C9l 9tC99 991 flt9'9 911 9194 

C9rC99 9rjt9tf9fiir91 Ifl «Wf9 IcH 
fl9—IftWl I9tftl91 9f99^9 991 

191 I If fl 9f91 fin ftfll 99C9 tftcf 9 
I9t9t(99 (9 9ft9^9 ft, itfl Clffl 919 
99 ifSlH flfll 9fCT9 9^91 9191 f9 I 
€9tc99 iJWftPronr f9tf9 9rtt- 
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r 23 -f it, m 


m: ficari ’Ttctr^r 

5|iii 1 «rc«iffi» ftcf c*fi 
«<i¥l8 feiifj JftitiT ¥11 

€tf?jB Iftcn ’f*l (Genus) ^111 
(Species) WW Itlfsaj 

^t?R <01^ 'stil f^Rnr 

cnn^iwfl cn ?T«i«ft*r *itf*f?l w 
¥111 I 

c"»t% iK 
(fit festn ¥1111 'it?tii 
¥cii Cl, (ffr^cn itt? 
ci«f ilci 

¥pll1 Itl I ^581 itc? 

nc¥t«i nif-i5ic¥* Cl cm cm iti, ^t?i 
500 mi ’^tcti itt'? icift^i i-i-^icwi 
CiCll ^Cl>, ^fltl 5000 mil tl 

itc^i icift«i “I'l-'siiifi cm «tin« 
^ci'V I itc^i 'it "'c^t'91 i¥-'^icf 1 cm 

iiit?iti\ 5fi ittiti itm iti iiti 11 
atm oit ¥fCl Cl 111 fll'Tfi^ 11. 
igil# 111 ^tii it?i it I’^r^c^ 111 
fii'iric'r ¥«¥®fi ifii ¥.l¥ti^ 4f¥ii, cm 
—¥jfirif¥C¥"ti, firirif¥c¥ii 'im 
c^vfaflttcifll «f^f»l Ifc^l ^11 fifm 
Ifl flf#ltl fCl ITII ¥l ¥C11 

infiftciiSiifi^i ¥fiii«rif«'vs 
ititcii 'imci'ii « I'd! ?ci ’jfi^i 
^ni Cl fif^i ni, ii^'stsii er'?f«i 

*?> 11, ^titi ^ni if^ cfTi it«it 
iti, 'srn itci 't f«tr^¥ wi 111 
til tin i»ii Cl irci 't It®!! 
ittci, ^titi ifi® fif^i^ c¥ti ^i:- 
c^nni 'f'8tf'5f¥ ^cii ’Sififtcii im# 
titles ttci I ifi ^cii ^ififtell i-tt 


n, itci ffire« ^ci, ^ 
VI If mti i^f itftci I oil 
ftievi 111 ^iln fH 

ftltCf I 

nftvferttf vivfiwtwt 
—ifi cfti 4iwm 1 !^ n ifli ^- 
i^itr cfti ffci *rt«ii iti, vtfi 
itci Vtftl 111 flllll W ¥11 oit 
^iimi Cl > ffti mt vn! 

ip ffi im ffii few 61 viil 1151- 
^cfei lffll6'cH fci i-^f fii^f ititcf, 
'itil fiti'-f ftii jT ^aiw Cl ifi 
wv ntfii ittci, civficf Cl nil ^ 
cfHitfif ifiif 1 itfif ititfm* cit 
iicii ifftf itci I 

Tfl ft* 

—itif ^im^f «nti fdi Cl. 
itfiitff ^6icii ft Cl fif^t 111 itm, 
fill itii vircfcni ittcifi fi iitii 
ifi^ flflll iti I itftci «fffkf 
itfiitff famcii 111 itfin cit ifcii 
111 fibril i«i f 11 ¥11 

Stefitf^ i«l»ciRr fti—veil 
^ntnittfe f tJititffettfe ifcii ¥ti 
fi«i'ti*i«jtf cit fteii. f[ti¥t«ii imc# 
«df¥f ¥¥11 iti I Cfti ^rcii Wtl¥t«11 
fllTll fflC'l ItflCl vt¥l ¥tcf Clt 
ftcil 111 fll'fllf 1«1 ¥1« 

cvwfvifRitf »tirfv-it Iffftf 111 
fii'twci citttftftci nil nn fiilw 

(Absolute dating) HI ¥1 < 

cfffjFi mit^frii ifi ^ffitni 
¥ti ntitiif! vi-i?tiiftn n ftf 
•ntcfi itn «rftn fii ¥ii cff%i 
nitcti net new fe¥ti mitivfn 
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wntfft^ ititf I C4 JWCfl ^TCfT 

nw%f *r?fr<ir ^k^jw 
intii^. «Sr *nrtc<f 

^ fii »rtftr4J 

cii^f Pr^aF^f -spn^f 

vit wtii »ft?tnr 

ft¥ mtf fsi<i »«i 

CffT C^wfiR *ti?tC«fij ft¥ »itl? «rt5^i 
c«n»i c’T '2i^m n?t«f ^rtcf, «rt»iTc«r« 
C^rt^'Q (O-timc) 

*t<« c^\ w 

fSurlif *i«f ?i I 

SFtfsi, =*ltl&tn «Ft4H 
5ti^c5(c«rst n^Ti 
sr^-'^vttc® ^t4cs»« 
'«w!i 121 
« 5»t^c3i1tSf5T-l4 

«it»r^ ’fft's ftfapits ¥c«f 

4flB wtc^ ¥14*1'* ¥Hi 
¥t4*?-'* cs’^fRfs n?T<i f^Owtfe 

+ *rt^c5rcsr5^-l4- + 

¥t4q’*i ¥r4*r 

’Tf?^ ¥W ¥f4*l ®T^- 

hilt?r ¥C« I '4^ C-fnr«‘¥*r ,¥t44 
¥t4c*l3 •ft33tnf3¥ 4^3 14 
43^ tfl «i1'33«IW »l¥tr4¥ I 
333 3t¥tC33 ntf ¥ ¥t43 431 

¥13,^33 41 ¥t43‘* ¥t43 ®t^-¥3lt^C¥3 
3f3^ ^fttW3 C313 

^ff33\C3i C33 3^t¥ 4^ ¥t43‘* 3tr33 
¥f311 •TSU 411 4^ C«¥fel ¥t^3** 
¥t4t3 33 C¥¥{SH 3fll f3r¥3l ¥filC¥ 
3tt¥l ¥r¥;n3C3 4t3 4^?:¥ «tt^3 
•|«lt 4^ltf^» 4t3 flC¥ f¥| ^3 


3411 ¥11 ’¥?«3¥fC3 J? 3¥3 ^flC33 
CT4 INCH’S ¥t43'* 3tf<3 ¥f3ll ^4t3 
C8«rfe3St3 nflltl f3l3 ¥31 311 4^ 
9 I «r¥t3 ^{3Cf8 C¥lfaF3¥t3 nfliH 
1J331 ¥fiH1 «rfbV3 ^fif $3 331 P^ltll ¥«1 
3«3 31l 3i\¥t3 Wtlt f^<f ¥11 
¥143* *-43 Il3'«n33¥t3 5,560 3«>33 I 4l 
3¥r»C¥ 50,000 ^ 3<s3C33 3C3fft3 ^Cfl 
331 f33l3l ¥31 3«3 I 41^5^3 331 fll'llCl 
C3 43 381 11, ¥tl1 1^3 100 l^t¥ 12,000 
3<.33 I 

CiWf%*IC¥^ (Pleochroic halo) 
3<lTOii ^itarel 

331 ihtCl C3, C'S¥f«l 3831*1913 
¥*n f3f¥11 ¥C3 I 4t»l¥1 ¥*ft9f38 fltll 3<l 
1^3 4^ Cn, C39f3 ¥11, •SfSf 43^ ilt44 
3<r3ff® 31 §irC33 ifll® ¥r3C¥ 3fC3I 
4^ ^^3¥f3C¥ 3C18 lies f«f¥t3 

H^3«C3 C33I in I 4^ ¥t^3«|il3 

3t3 C'®¥f¥3¥ (Pleochroic halo) I -31- 
3C13 H*1C5 4^ 3?^3«f33 

333'^3 ¥3 ¥C3 «rt3(^3 

3C^ I 4ff8 nf83M *113^ f>C¥ ' 1 ¥H 
ifSC^ ¥-i&1 f3r¥«1 nc§, fll ¥31 111 
4^¥ti:3 4f{5 '»tf3¥l-1?st ¥31 

8:1 I Cf 13 «wr83 f%f¥ 8 m lf 8 l 

4134 fii ¥iifii c 3 «rr 34 3 f«ii in, 

'4flf3 3rw ¥'«5l «ll3[¥l ¥11 13¥f8, ¥tf1 
■'»lf 3 ¥l-^s\ 1^C« Itftl ¥31 31 I 4^ 
¥t 3 ¥l ¥11 f3f¥11 ¥rflC1 C3 311 3tCn, 
¥tl1 lIrS ^ «f^33 331 3tfl3 

¥31 11 I 

¥rf»tfs- 

Ifeclf^llMl 31311 r3¥j¥C31 ¥C3 «rtiH5 
^\^m ¥11 f3<l 111 3l(*t¥1 ¥11 
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t2«4<,U'4ip«l 

-robr 

W*®* ^ C'rtflwW 

WWW Tw Of •nrK ’rttn ^ti, 
C*W‘®® I i|t 3 T-C^¥^tPl^ 

^wi Jitftni or^fi Vi c»i5*®*''<* 

ws ^ nfil>it*r I c»i®*®®-‘fl? 

c^Fw r^wtv 

l ^t» CfFI 

f^'^i {ly^f jft^tni w v 1 

(1) t « 1515 X 10 log ^ 1 + 1*58 

( 2 ) t-46*2 X 10* log ^1 + 1116 

A ’PH fsHl«*nJ CT«-(IFR iWtS—ft! 

c^. •f»ftt<* nfwti c*!®*®® « *ffii?t'r^t»r-c«»tf- 

4 tff®f cItPifeti ^tjw nmv *itf*r^tfl n« tov 

's c?*iui I 

Au»«» t - 1 

_ 1 / e 

"c 5 i^ 139 V ^U*®® t -1 

e 

(A- ^^fyi ) 


^ years. 


Pb«o® \ 

years 

Pb*®» \ 
ipiH-; y«««' 


Wt4l 

nirtc®(i 411T WniPi •ni»itn ®tf« t5 

*iw ’uttf 1 nt^fi ^fi I *rff® «tCTit»r 
ww «wi« liwi« c®(tfwt^ ®rt:^. 

®tfn nfii»it*r fkin ¥n 

ftf»np( ¥*rti ftffvr 

^ ftfirfir® Vi 

•4^ fi(fint*i fitf nfir^ti ^itfn^ti *n §nfl- 
f’jV* »pw fspi'hit «i V I 


5t« 5iw wni 

ejvtl 

»4fl wrt ®itifi 


<pnH nfii^tn >rt*n v* 

c¥f*i^t®i wtii 

c’i»*®®-c¥ ’?t®n ni wm 

®rtitni »pn[ ftilfiri v i 


t - 1515 X 10* log ( 1+1-58 yea» 

WMinim*”« «iH4Ui-i«i wiw- ntigg«-4« atPiw (txi 

*pfl< ^1 f<rr» *ftwi 





^ r(^B + 

j^40 ~ AK+Ag j^c 

>« «wwi— 

vftftirt*' c9Wffw% *fft<i ^fi fiiirt«r- 
•jft^ ^fSnrN ffc« ntn i ?t^- 
itai |sif3nftn«»-««i nfintt 
4trnii ^mtw cw9[\ ^— 

^ « 6-2x10’» ^ Sr«» 

‘ ~oW Rprr- 

c'wfiRrtwfs OT «»rfirfii«i 


■ -0 

«WWfin| 4t Jiitfitify spu 1«1 

▼*1 I « C*l»*®»-Cf 

ClfW'Bf^fSiV c>l® (Radiogenic lead) m 
I CBwfiitirt® 5icf. w ^tff^r c»w-en 
206 'S 207-<ei 

fftii etvcn »Rf 

ft! I 


's ?irr?fOTf 

^icBumtinnr* 


^f%nra cwf® 

*rts»t«rfti fenww i 

CTtfi cw 

^i^ttjnr ^1 fci ^ffif. 

cTifi c®^f^ ¥Cf®f5 frtrpn 

ftii fsrift® fi I 

frtt^ ir®[ it>rti^ 

irft® 4^ «e¥ n^K, ^ c^t^r 

fiFfI f5»m iftcf I ^ 

*^1:4^ cnoE 

w fcirii feftf-TOs 

m n4f ^fl?-CTW f®3f 

cn^ ®»f«3< frttm "wtH *rt«it cnci I 
«•! fl4fsr ftWi (Auiin) 


f®TfC?fil5r (Gibberelin) 
ftsf (Cytokinin)l f®iT caf4^» ft4fC*H 
«r*fw di®|5 

T»t^®s| ®tn ncf—’it* «f®tf fCBT 
f^n^r®. m *t!l 

’WiBi sii vrfl w ®i cftf ¥tf ^tc® I 
oilB m ®mWw® «mf3r® (Abscisic 
acid) ABA / 

-ftl\«®tfff ft4®»rtn fariKI 
cir«n C4C1. ABA-<e« ^(4fi 

4i«f !®^|8 

fi4t^ fN8 c®4tr^ Wic?« ijl « 
>r4ti®t TO ABA c*rtfP! ^fic?i 
^ ® if® CltCfl W Jfftl® ft I *«| 

*r^®itn®t^ cffiifm c®n fij:, ffij®f®i- 
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«f3TCf (Ethylene) ^Cft 

f?[w ffi ^tti. 

^c*ri nji« fSiwf 
«»«t^ ^fl£V« C?»t»7«J5| 

«j m 'ftcf I nt «cWcT« 
<rrffef^c»f?i ^ »r^tw¥ 

caf%« »(c«i) I 

> 

^%«r 

c»rc? 4f«tci 

c^<n nil, ^ictj «t«(t5r f£*f~ 
?tc«w *[c*ii ^rfJT^ 

^C»!« *ft«t « ¥C«H 

nflffwrn ?c*w ^<s*ff% i 

c'tt^ «>i^ «rftisr »«*rsf*r<i 
w «t?i »iw 

lr9t*i-3-^jtt»iii»^ «ijtf>r® ^ »r^c’ft*r a a i 



c»r<n cnct i 

IZm I •l^ 'i(t»!t«1 f^5rtc"f 

’ftifii f#i ’^r«ff >it®ti 
fflc»i v* 'iwi 

^tftl f^f® fW ic« ^f'jti I 

fictf ^r5W'4 ®^f%5^- 

®r*l C^ ft«f ®C«, ®t^ 
ftn: 


(X) c^>nr ntf ’^c^f itit «rwr- 
^ 1 , cwfi ^ti *ft<rm®; ®tw« nt®i 

«Mw « 

. ¥C*! (Herbicide) W1 

c^r nf®ti fe»ri 
c*it 3rflw« ®*fr«f«i >T?cfl ntiff c»iw 
<ftc®; ff 1 cw ntc^^ nt®i *nF ® ^i- 
<ftt®, ®tcfnr®t« %nf 
af^c'ffl c»ic*r ®Tfl 

jf£»i (<1 jj^ »rf£f c®^*7 

®tfii®i c?'n ^1 i 

(2) offlTCsiS 
<«¥®fic?< 

(3) Cftsj C®rst ^licwa 

®f?«rcfl-f ®c« I s 

®t5*i lAA-'Hfl *is ®t«l 

^11 

'8ltfl 4ff5 

•fflNntn i^i, c^<rtc57 «»fifC5r* 

ar^*i c^r^c‘^1 nttw csj 

®5i o. ^flCfTics cn 

»itii ’f^i ‘iw ¥c«? >fWii®i 

ftfe HI I 

HisHtH 5U< T«rcf «ftnt« 

c«f4lf MtH «rHM I wfntcH 

Gibberella fujikuroi <Hf 

«rftf MtCfH Htfl nm «tn »I"»tC# •?!?- 

HltH BtmntH >RI ^fftfl 

lt\ CH*|H HtH Utl ^tCfH Wmi 
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fTi «tifi ^(w ^sit ¥nr cm 

<n^irtiE c5a 

>i» « w f?¥ CW «tl?i 

Itl^ ftfl 1938 litCfi 

uBJliJ vilfig st»ij- 

lt%v *(?tc<f 3ltff, ^1 fefw- 

CfT^l w ^^.Wf I wt*ft^ 

'fll ^ft»r (<rcf 

>1^ 5!t*( C?JT 

fil^I ojtsi 2715 faRtMf»R m'V 

c’tcti uirfa ^c<fi •ffift's 

GAfl I ^tl^f'Sfif 



9J l|at¥ slc^fl *tB3? (Fermentation) 

GAj C^C? *fl<f J 

^ ’ft’ltfl, ffl 

Forget Me Not GA, 

GA, JTfCSrl? f>\ 

«1 ^tf, (Vf GA„ GA 4 , GA* 

GA, 'f9{ UH ^] I 

f^»r41w •rfjpj'8 w. '«lfc«n 

♦v’lfirsi TO >w? ^fi c*t?i 
«fn¥l fff (9i^i n^fti iftiftii 


n^t« •ifwrci fw4tcif»i’^ fic« 

ntn ^8tt^ ^ «rci s»li w 

vtwi <flv «t<r wf ^ 

nfK ’iwfti ¥11 ¥t<w 
cfit 111, tftcfi ¥ ¥Wtw ^1 
^f% 1(11 lt¥tf 5^1l¥t^l 

ntrii •rt¥ti GAs-4i wfi 

¥1*1 lIlfTl ¥lt¥ ntcil ¥t¥tcf ¥¥^1 

¥|® cm iti, f¥i aw 

ifir < 2 iCTtn H ¥11 11 , ¥1 iw «tt¥tti 
c¥ti •(file'll cm iti 111 

fwitnficii it ?riimi¥ ciw 
¥ff«itl ¥11 ’¥»r¥¥ 11 Cl, it f¥ltC¥ 
ltrnf¥T¥ f%f^¥ fefltn ¥11 ifll ¥tl¥ 
Itltcil C1C¥ ItCl, f¥f 111¥ 

1¥1 11 fll 1¥¥*IC¥ *tl^¥tl cm 
cici, ^ftcicii itfffnt 

¥1^ llll¥l ¥C1, fll 4t¥J¥¥lCl ¥tl 
iflltl ifll nt¥ lltl¥ 11 I ¥C1 tf- 
■l#ll ItCl flltClfll ^Hltl ICll^ltl 
nfaiH ifi fiicicm^ mt^ittii 
¥11 ifll C¥Ci¥ fn w *ft¥11 ClCi I 

fer«t?i ifiiitii 'fiti c«r^i iitti 
1C¥ Ittc^tflfll I 1955 Itw cifl^ 
*** 11^1 DNA cit¥ ¥ttcij5l (Kinetin) 
it£jf ^ifi? itirifi¥ *}¥i«f ^i¥ ¥iiri *11 
Ittcfetf# flCll 111 ¥tlt¥1ttcil 

Tobacco callus f5l£¥ C¥tlfi¥tf£i (Cyto 
kinesis) ltltlfl¥ *tfNl8 lltl¥ 

ICl 11 itl C¥¥11 II ¥ttcs»f5ll ffl 
ciciif Na-nfutHi «r*fi n ufc^rii 
(Adenine) Itlllflf *1¥K 1ft 

¥1 Cfl, C»fClK 
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mm 'i ftwiir (23^4 IW 


3rt^ct>tfff4sr siMlN «l^t4 WM\ 
9M c«*l« >rtiftii 

fsi ff I ^cfi 

^T-<f«TCf« nisf-f^iici, *tt^i-«rit<ftfl 
f^td « ?icwi f?t- 

¥tlW »rt^tferf¥f^3f 4C»1 

¥Cfls» I 





^%T-ord 

¥tt¥ d, ¥tWJ *f^¥ ¥ ’fsitw ¥«1 
Wi 1964 'sitcw «»ti»r 

cwm ^rt^c^ff f^5r ¥«i »nB4 ^ I 

1964 Jrtr*i <¥14^ c«rc¥ 

f¥«tl5sr (Zcatin) JTtCH 

^nw wv\ w 1 ♦ni^^ 
¥tw 
fdCf I 

^w\f ¥rnn^ ntdfl ?•!« ^*ni 

%11 ¥11 IftfCll 

arti cifd, ’rr^c^RFf^c^ «f¥tc? wtm*i 

wum f¥ *rft^f¥i ¥11 f¥ 

«c*ri f¥ nfl4tt ¥j4fti 

¥11 ¥1, ifti ^*ri ¥W11^ 'e iff 1 ftfW 


¥rBI (Horticul¬ 

ture) fft4 <44^ fifimfff cw imti 
¥11 ¥1, f¥lnft^l «iciH 

¥iicii:¥*rrdi 

¥Ul¥f*lfW¥ fijifiw 

'ffrni 1*11 ¥rK¥ f ftri, firitdRw ¥ 
>rt^c^fRFfi*r cw feftcfi fjl ¥ ifwi 
»f¥tl¥l ¥d, «lltlffff¥ ¥Ttf»r« ¥tl 
<r¥ti fifti ¥d ¥ti¥; ¥<K 

CHj CH, CHj 

COOH 

fjtiRr ff ¥ ¥JtRr® 

ddtV ¥rtts!|5l <t¥td ^ftdl ^ ¥ 
iff ¥f ¥d ^tl¥ I lf^lt«f¥ ¥| ¥rtH8C¥ 
»i 44^ ^<t¥ ¥ Jlltf* ¥11 ¥1 1965 5ftC«l I 
^t»T, ftf, ¥tcn¥ |¥ltf¥ ll^RtCf 

aba-¥i ¥rf¥C¥i fftsr nt¥ii cfcii 
•liVftl C 111 end, ABA feftdl ¥¥ ¥ *rt ¥1 
ftftftff ffid C¥1 41^ fli ¥ ¥ndtl*fl 
wHrfid ¥111 

feflT-Orr¥ 4^ ¥l^tl¥ff ^tci ¥tf 
¥d, ft! ^fl-lNtlf4¥ nfff 4¥¥¥ *1^ 
»nil¥¥ttl ¥11 Itl I 4t f^tl 

iitn¥ ntwti «fami 4| ¥i^¥Rii 
^fi-it¥tifi¥ f^¥ft*r ciffi *nt^¥td 
^•Iftf ¥11 ltd, Clflf ^ftfltlfT ¥tl 
^ndtRtfi titititi ¥tcf fWtdi ltd 
41^ cil *rff •rtin iim 4l irttifRii 
ft¥tdT «iffl CfCl llf^fl 

frol fMd 1¥1 ¥d11 





CTO 4^18 ^Sft m BCTOI 

tti? Ttwn *ftn 

ffi|¥tc¥ ^Hi»l 5|1 TO'® 

«iTO toI nffl^tiili ^^*itsr 

«r^t^ CTO 4^ 

*rf«w ^t^«i <iri?*i 

wti csli ^at^l I 
1962 »rtt»I «l8lf 

-ftfi^<®tw ®iw ®*itfti 

c®t^ ^®C*l 

^TOn*r c®w «rf^N ¥<n ¥c??i 

'»tfl'8 »H¥t« TO Otic'S? mfm^ 

•flflS nfl^¥i c¥ir «it<5rf 

«rf H TOST I «tTO» «TTO ^^<5 f¥tf 

•Ti ^tflC'^S •ft«¥Hft¥ ’a««¥t>^|5T 

f«c«^fl c?tf*i 11 

fftiSiT «1«flsi f^apsi '•I 

«c¥^ %TO*r5 c¥w i^nicsrrr Ttfiif «t<«i ¥fli 
f 1 I f«¥ ¥tcn Iictfl Wtflrsfl ?f¥1 «TtCl 
^ ¥trT ®¥|8 ¥tr«T¥ ^tsT 

ffrro ¥¥1TO11 

^ C¥C¥ 1963 »lTOl 2 Id siCVfl 
®tTOI «W¥ 5t¥fe ^«.C¥*!1 ¥11 

»nfl¥ I 

tjn wfir®! ?f¥*r «rtcv c¥TOt «tcwTi 
TOTft^ CTO 16 fTFCiiiftfert 


I t?t* ¥TO« C®Wf¥¥ 

^t“R¥ fdt, Wtintl8 «C1C¥ C5\¥¥ 

^1* I CbVi¥ ftiTOltl 

¥t¥t¥tff STftCTOfl «lPn ¥« 

*C¥^ C¥l| C¥t¥t'« 

C*t^ I 

CsVl¥ fi^5ClTO C¥t^ 
TOU CTO hatf2»¥ ^*lftl¥tc<« f^CH 
«¥¥ flClCl I ¥rt1 ¥ltC¥ ^m' 

®ltC«, ^rfcb ^*fTt 90 c¥t¥ 130 f¥dt“ 
f^^tCTrt *1W ®¥l8 EIcctrojct ^ ft«7TOl« 
¥t*¥ I ftHITOfC®! 

«l<1 »ltsirif¥¥tCTI ftwf4>i1 TO® »l1^¥¥tCf 
C¥CST *ttt«¥ I f¥l cni^ 
TOTO«1 fiTO ^ Pi?[rTOlc«Ti 

C¥®¥lB «f¥t^ TOCf, ®t 

c^t¥i ^rr«f® I 

C«h¥ ¥tCl C6V<¥ 

c^ai ^?fr*l¥ TOtf ICTOI 

ci»h¥ c^i«i «f®1^ 

*l*t»ltn?fl «T¥W I’ttTO CTOtdl ««’l\ 
Wf¥l ^tC¥fTT¥H I 

C»\»¥ %5t?TO ¥tft¥tftf-II 
TO'CH ^¥d ¥tt¥tnf®¥ flftH «[»!¥ 
-ffviti*t ¥TO^H '<iw ^tUraci -sfcd 
¥«! 

^I’T ¥HC11 TO ^TO TO¥-1’ 
fTOtf*!^* ®¥i5 TO*T TOCH (4« 

«l¥^f¥ fdl WtTOTOl F TfCH i0*fC« )» 
¥lf ^^wtfl¥ ^nTO¥H 



[ 23^ m 

fen? cnt? ?rrtni cnrf fin <? viftfnii nfeti <«15 4ti 3500 
^tw?«n-n^aFti nr^nntw Rnn c?n fwfln 4?^ ntl^ 

«nijw I cnc¥ ««i ntntw Itflnfln «rti I80 

?ti5«cn? cn nfn^nfi? fenw frtfltfnSts 1 cnc¥ 100 fl. % 

30 C^lW 200 f#intftfetC<? srn^? fWtl Payload-l^ 

nnt4\ ?cni ift? cncn 30 flcntnitc?? ^^^ cntffeitn ?t*n 
n:??its nr?i*i I nt?*! <<1 ’n«i»nfe «4^fe ffaw ore?i »?fe ¥11 ff 1 

c??? c?n.w? nftap^i- cni cnc?? C5?t?i cn *if*in 

•nfcn? few", fen<srf^fni nf^ nt'? ^wfln, 'rfl'*! 'st?r^i nnnfe 



^r^ra? *5^ c^i9 4^fe ?c?ffe fe«»i:^ni 


wna «»?nntC5i? ntc«f ifl 'iiflB wf»(< 
ffkw\ w f wci I nftniRi 

?c?fe ^jvm ni ^?t? ¥cn nc'^ 

¥tc«r ?in cn'sit^ w ftn 1 

»ritnlllw 

1^63 jjtcn? 2icn new* n?! cwm enw 
fe^'t^ ten fln? c? ?e»li5 elf'll f i, enfe nHn 
fnwfin National Aeronautics 

and Space Administration ?1 NASA 
nttn ^?wtfnf cnef 1 irffefe 


iftim cnef ^t? ar^i fei 

fe«Rlfnten ?ti»i'3en? « ^tnntrn 

n?c^ c?n fnj 5^^? ^«(ii ?i 1 

nfinrfn^t? c^fii 
a'cnl fa?? fus ntc?f 1 ^t^, cntffeeife 

Ifefjiin. nf^ iftntn cm? 

ftwta\?t *a?tc? f?r«? h«rfai<F niWtf un 

^^n*jf?i ?f?c<5 ntif? I 

1967 iftcn? 3itn ?»ntl n?t cm c?tftfe 
ntw ^ ?c^fe c|t?i ffi <a| wffe 
life? w mflw? ?rt?^i 
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ff»l JT^stf V9 

fit cn¥ 1f« ¥ttv Ifffl «ffy 

50^. fr. ^wvstl ?t^'«l*i-n*aFtl nwrtfl 
TO cwi artn c?1 f»| wt^teit arffe 
•Tftel fro I «t«C«a c^?| ?rti« irf^- 
4ff^c?mff TO «tig5 
^•r¥ TOffer-’T^ivti 4nit- 

W5?IT81 f^iT i(d 

^r>Ri «f^f»r c4%a 

TO Automatic Picture 

Transmission System-vfli J^t<iTCT 

«(TOw TO^ 4«^tTO« 

f(2rr®f5 2ft«[ 10 *iv 

%V9 ) c¥t«it^c« TOTOtii 

TO C«f\wi <<5? llftd 
Kt<frc^ TO^ *t?t>rtTO ^r»nr ^fc« 
f*lt^ *ttC*T'« ’T^CSTTV ^*5 CTC’^IS ^C*ff 

<191 •rc'p, c<r 5® ^C9« 9tc9r 
^f9f9 <99 <T9 C9C'r9 m'9 fif»J I 

TOCH <rf^*|-*fps«l 9t^a «TS9ltC99 

Tow »flrw 4¥l8 W9nr‘^< »fi7 W9i 

w I 

fn 9^ti:9 wt9rr«ii 

nc999ic¥arwc*r to fecicii t<t9 fw 
C^l^ntfitw W9^fC’Sf9 WCW WfCW 

9TOH TO9ft9 »fTOtf»f«r9 §cwrf 
TOCW9 «r<ft!r 9it Ifw9i 1968 
TO«t9 c’ttTO f9cw t?i cwaricf 9t|5<C99 
ftiw fr99 I 

1969 nti*t9 26:-r c¥3pit9\ fttcw 
C^I^I sitCT 9rfl^9 W9^Wff ¥tw Wff »!I' 
^f9% fl I wrc’ll? TO 39TOTfnit9 
lf|9^ltC99l 

9Cf^|8C¥ 4fTC-t^ ^sf9 f t9^ t 


TOtnr cn^f 9i:fdJ9 to TOtw^hr 
¥1^9 WW9^ ^«f|f 4f$ TOTOtw frtcw 

m ¥91 TOCf, C9<rtC9 *r99it ¥t{:*I TO't'- 
'5fC9 Wtil^f 9f¥9-r¥t9 WtTO*^ 

^¥f99 919WtC¥ TO CWtiTt fl9 I 

iwf^w ifC9^ 

fri 9?t¥HC¥5r CTO wn^l 70|89¥ 
9C¥^ <f9t¥tc-r ntitt9i fcicf 
<99^ ¥t9CW ^lii\ 50f59« C9*i| 9CffeC¥ 
’If¥C¥r9 TO fim I 9C¥i> «f¥i:in 
9ttfTC9 ¥f9C«9 JlTOf-f »fC99*lt9 
^CW*C¥ 4919®! 5t9fiJ Wftn Wtn ¥91 
9t9 I 499®:, fe99^t¥fW9 4?{>l¥tC99 99t 
fro 4f999«C*l9 ¥ff¥tf9j ¥f9¥l 91 

TO9 ¥9^ ®f¥^f99C4¥ (Neutral) ¥f*l¥l 
9TOW<fI 9^49 ¥911 f9®^9i:, ^-C6^9f 

f99¥C9<ff9 ^*f9 C9 Electrojet 9l fV^r^- 
CTO49ff9® few, ®f9 TO 
« ^9flf®¥ CW¥ nWC¥ TO99f9 ¥tw nft- 
TO91 49^ C9)9CTO9 f¥9l-4r¥9f9 9t¥ 
nwf® C9C9 (,»T9Pl f¥¥tC9 *rf99f«« ft*f» ''«1 
*f9c9¥»l ¥911 9t^9TO9 fe*fC99 

^rtC&tf9p9t9 ¥ C9C9tfWt9 WWt*! 
¥fl9fr9¥i-<|V¥t¥ TOffj ¥99 
C4Jtr«f9¥t9 fCfffe C¥4, (^99 ¥C9 
^99 at 9¥TOr¥ C9C¥ f¥ *ff99fC9 ffW 
fiffft® ft«f, ®t9 *fr99t4 »fV4f ¥91 I 

4?l C¥t¥ 9e¥l? C¥*fCt9 9t9IC9 ftfWtl 
W¥C¥9 ^nC9 9tfJI¥C»19 ^99‘'WC99 ni9- 
4ff® « ’ir«f9¥I-<r9Wtt sjf ®<f; ¥l¥ 
¥91 »!W9 fneii 9C¥e^9 fntwi 

^<wrf9¥ Wt9t9 c<rc¥ 9fC’»l9 C99 ff^Cf 
ffCf ftell ^nC9 30 C4C¥ 60 
99T9®t ¥[¥C»I 9H9 C9n 91*11 fCfCf I 4^19 
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c«jr¥ «i¥ w «t^t« Tif'yti fVti 

«®ftw »rtftcfr > 
f<fw feni ■I'Tj «t<r c’l^rttii ?tv nf* 

f^ R<f ▼«t'« w frwf I 

'e m9 Jizv^t 

>iNtl istf^ni EIcctfonion probe. Plasma 
roise probe, Ultraviolet detector <«?r^ 
Ion mass-spectrometer wtihf 

nt^cwRi 

*isirw^'fT 

^Hrl’ai Slftfe* *IW Proton Precession 
Mafjnetometer ntitc:*! fCllf I 

sFts»i csrnf. '}Tt« 105 ^nc« 

f^5nt«ffr89 nrftw ^a«i 
ffWtfilfetB 500 iTrtNftCBB I 
^sTRf^tc*! «rnrci9 Btllf 

Smithsonian Astro- 
physical Obscrvatory-l >!:sf 
if« trn ^11 «fr» ntftc^ 

’ifan’r ^tc«f 

flCitl I '«> arf^9 «1 fW 
^tr5i cf n esR? I 

cf:arf ntftw 

cvai rsti 

>!llf (Geodesy sitCT 

Tt*»t» (Co-ordinates) etfl 
15 ftfetUB'Q 9n JTIW ¥*1 

w I s^tni 

^CT»|6 ^<1T C^Cf ’S?t»ri C^, 

^tii r»ifttwB 


’i^ch crow 93 

vtrf mti c®t«tc«i ^iWfl 

•tfiiiti 140 ftfetew I 

1962 sTtin X-Bftr 

CBfltfafs^H •f’TC'® <<¥ 
’VC? f?C?% 1 
^ 5)? ?T!a c«rcv^ cffjf ^tc«itv ?1 

c?f®«-M«f Ms fci c?ti ?hr ?i r 1963 
’rtC'l? '«fir»l ?ttn ^tc??t?tcf? Physical 
Research Laboratory 'S?^ M' 

f?Wt» 1 tl? Institute of Space and Aeron¬ 
autical Science, X-?f% csfltP^Ml f??CI 
rS^fe •ars*! WI SCO-X-1, 

Centaurus-X-2 TAU-X-1 

?’in?c?cv x-?i%? ♦if?*rt*i « nfv? 

»lta!l Pf?l*fCl? 919 c?*l?- 

rvfC? ?CV^ ^'SsC’P*!? ’VC?^ I WM 
^t?ftc“i? 'Svl8 *!t?t?‘i *rfc?'v*i ?i «r?^c*f? 
^ *f?N't? ft»I» 

sc6-x-l Ji^aiS c?c? f?^s «rtc«it^ '« 

x-?Pb? ?c?i^t? *it?~’if?f ’r«»t#«rlMt? 

f??t? 9m 'flvl »[Cf «t?c'®? 

csofr^Hatf^v 

c?c^ Jiars ?t?i ?i I ?tc?r ?tc?r^ >isilA 
?tf ^«sCSf*fC?? ?t?l ^’vaife c^Cf X-?1%i 
M?c^? n?c?? ^TCf »rwr« c?c? 

ff^tc? *rfl?f«'5 ?cif, 'St? ^n? 5£«n ?t?i 

vnu 1 

firw* *rfiwn 

cfcar ?fc?? f?f«i n?Wi- 
ri«?)’vl? n? satnt?) w’icf? ?FC« ?rt?r«i 
*Tfrft5 stc???!? wc« 4f 
-aMi m vcicii ¥^I1? ?if?w 
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^rcmt^ 5fw «rcit- 

ii43i ^utn ^«f« vT*rtci 

ffli I 

41^ WSt^W <»ltftl 

t?»i chtc^ 

^ <fl¥ita[ nf^ I VCT 
npCT ’irtn^ «Ttv3 §*rff 

c^ 1760 ffwtfM^ti c^n Tici 5W1. c»rl5 
^t* ffW ^tl{¥ iC¥C^ TO 

tw sill «•! ¥<n c«w 

C¥tfetl ¥tCf 4¥|5 ficn '¥t9 'flfiS 9tf1? 

C¥ar ¥tniil9 <ir9*l ¥91 

ITOI C¥t¥ 9r¥fe«f«lt¥ C9!*t^l 

«^9ftrc¥, ¥i»i *i^t9 1760 

C9n 'et?* 

TO9 ^c«r X9 9tc91 

Ti:¥9 ¥t9€1i ¥H- 

J»W9TO '«¥|8 ¥f9f 9C»I1—9C¥tfe9 
TOtW «t9C«9 9flfl 

>iw TOtw« ^rt^ntc^ ^tcm Sjs ¥91 

49^ 9t¥tfil 99^9 «lf9i?r«lt9 
^tC91 ¥91 I 'fl9 ¥C»1 «lt9tC99 

9ft^9 « fC9, 

C3m ^9 §*{9 «lt9tl99 ¥r9¥tC9r9 

«l|¥ «I^-n¥ <99191 f9#9 ¥9n ?! I 

^1 C¥Wr n9’t¥1-f9lfl¥t9 997 f^Ct 

f99¥39 ^¥£91, f9C99 ¥£9 «t9¥ 99t»!W9*1l 
<9¥t¥tl «lt9¥f^ f99C9 TOt£fl •^£^¥t9 
9t9l1 lfW9l| 9|C9¥ C9^ ¥t» 

¥£9rt I 

f^9 ^*f<ll¥«f^9 

•I^C9¥1¥t93 '9¥lS f¥8r ¥f9 91? 

C¥t»ll fl9 I .Sr C¥CTr9 ¥1919 

>|tttt9J 9t9M ¥t9r59 1171919 9t9tf 


?9irt9 9TC9¥ £9^ 

¥91 WfWI 

9rtWr9¥t9 NASA-9 9fr¥ ¥t9r¥9 ¥¥l8 
9"9tfT¥ fCIffl <«^ gfV ¥*9193 
¥twr9¥l 1972 3TtW9 9t¥t9tf¥ 91919 
¥19¥ 9^t9l993l 9WC99 ^99 C9C¥ 
35,900 f¥C9lf*ll1l9 Vi v«¥f8 fll¥l9 ¥¥*1:9 
<9ff5 ffnW ^•I'Srf ¥9:i 49^ 9-9f:99 
¥C¥ ¥9 9J9TO9 9"1< ¥C9t9 ¥t9:«9 
^lUS TO I 99^ ¥l9¥|ft C9:¥ 
ff«9 ^9«99iB:¥ >19 >1»i:i^ 91919 ^9:9 
<«¥| ¥11911 fWHl ¥9119 ¥9C¥ C?91 
91:91 

fenJlliSl ^C9l51 <fl*ll¥tl lIS 9¥ 999^ 
¥¥9 <9^ synchronous 91 >199f«9"9l 
yfaiH ^nUlfSl 9t9lC»I *ll"9Cll IClI ¥f¥ 
Clfwe ¥ C^f*jr¥99 C9(91:9t9 
9j9ii:¥ 9c¥ s[9:® *119:9 1 cfef^if^nsi 
¥lil9:¥ 9¥ ^fl9¥3 C¥19 TtlC^ C*fh¥ 
C99l9 ¥C¥ C9 ¥¥lf9¥ ffl:*l cl-t:il9 TOI^^ 
¥1, ¥:¥t¥ C9 ¥t¥l^ ¥l¥ 59C9 I WlWfl- 

91:9, f^9 ^nucii »rc¥ *ia3¥t999«1:9 

C9l9l:9l9 lt*IC99 ¥C¥ C9 CflT «rf¥il 
¥91 9:iC¥, ®1 ¥l:9l5J ff-ll ®9'fl9l59 

¥tC¥ ¥19C«9 tfef*tf»>!9 ¥¥ir9:¥ c93c¥ 
C9C9 

«r9<«l9 f9Wl93c99 f99t>r, ¥19143 

1973 >1M 91919 ^1191 ¥l«:¥9 ¥9»l¥f¥9 
l9<31¥:¥ 9f!f¥l:«r ¥9C¥ 9lfC99| 

ff49 fe*farfl89 9ti¥ 9:¥fe 9:9 fliU 
99rif9fni, 9:¥i:S9 9i9t9 5ini:9i fen- 
9I¥¥^ h«tfl¥ ¥1919^9 ¥99 ¥£9 3U 
f¥:9l1'flJlW9 9¥ ¥9\ <191 C9:¥ 400 
f¥:¥lf95t:99 ¥?9¥3 nils ¥¥*1C9 9¥l6 
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•ffWill WZM 5»IWf tn- 

jrrw nifw flcffe, 

f^iK*r« <il6»f ^ntf« 

tjirt 

S^tf t-t-PlWtsi CWm 5C»!« I 

’prcvi c"ic^fl 1980 »rt»f 

sjtnt? ^arnf^ 

n4tci (M't|c^, «tr=5 «ft? 1200 ffwt-iritii 

mf^f-ti «i¥fe c«f®t '9 c^f»ir«n^i c^t»n- 


at»r ^d!rfc¥ f*(iii 

35,930 ^cm' <«¥ll fitftl 

arf®ifi iiHi 

f^wt^ll fc^i 4^ synchronous 

»r^ ’Twr 

wrtnti ¥«c® CW41 I 

»i?fffl 'sfnn F*ic^. c*i «jn«i 

cnt^i <Ff« I 




*iwi nfiifs® Jit*i I 

C*fltC«F« !»tJl Allium cepa, 

filfi! *fl5 

»i«rT«ftcw I nP6»i 'iPnit « 

<<1? 

5t4 fCf mnzw I C«!«t3r 

«rtw »i4'ii^ Sturt— 

sjm brtfii 

ifirtsT ictPJi »ir4T c«rtt«r '«^I5 rtf^ 
stftfrt ®w rtrtfi <rt«- 

^tsji *renj. dstw 4^15 i 

sfi, *it^’r ffW r®«n *sl5 

nvt ^tW '9 *ltaf 

ditw« « wt I 

t«!stcfi fenftrt^i—ditw 5i5wtc»rt 
ujfjg ®t«i '«’jji I cpN g*i^si fn, cPrt ffrt 
sw n^, c5tc«rt ft wzn ’tt'eit. 

csrt ^irti '« Wgt csfr 

dft«f tn-rt «i®jf >rftw wtw 


c-irtrt iisfjSfw dsrw c^c>i 

CBtC^f CStC’li C9^^ StHfj =n 

C5tw ft-lRyo frti nts I 

stcsr c'rttiF t,^ t*r®t?r i 
C^StW fsstwrt VC*! 'ic«rc¥ SfST 

?*r fy, ®i ^c<rt ^f®- 

^rtf sTtsrtsfJlC® W5T «T<fSl »3>®f5!» 

«rrtff 1 f« vcs I ft*i tti € 

f,<rn«s« ’Twt^i *rr« 

I Jt-anRs *«fw^ <rtr®^rti itf-nt? 

f6ff<.>I^ WT TOCfSt «, «I®rt 

ni^fg ’Fw c’fitw fsrtci frt. cn 
^1 citin ^ I 

c’rtttspj ^rt '«rt t?m— 

rtt:*! -iiliiftw *5:41 rtt3F^c*n rtvci 

v«fl sisftsi «r®n '4fjg sfci 

dBrtf 4rt. ®(rt c*r *3:49 


jt«i ^4tjgt&, ffnft®t-35 
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'HCTTfi ffi*n, cf^ ifn ’rTftft’! 

fn c*fftw 'itrM !itff 
wtawi ciffti iW frti cf^ 

«, ’HR CfW »s^<i w- 

cnzw nWi '^w c*titw 
n?R ^ ^tw I 
ditcw* WFCf ^ irt (^t* <R« 

«iwcfI «rtpisr ^) fin 
•ftpii 'gftfii ntm^, R«t« 

iwiw jn c^c«r ’»t’«ii ^wtc»ni 
vflf 15 RfI iw*Jt5 ^tPf 
twn^tnr %*ftft^ fpf ▼tl&sf 
(Fibrin) I aif5 afi? ’^l 

5PR f^C5 ‘fCI catc*l3» sj'rtf 

Rti «rft« cftiw 

^t<iti I ’IWJ fn 

ff 3!1l c^t^ ^tl»l1 

cnw w c^ftti «ic»r 8f*rt5 
^twi ffi fiui-^nff*ti JJc^iT 

’vf? in t**rt5 ^^taF 

nm wu PR, c>il in 

in 5»^t5PR *f«r 41 icit cTf 
J5«.fnc«4 fenw «r4»i stcni it inr i 
*<¥15 W4 ¥t«*l I c*f«icis 
^fi¥l ‘flt 14tl»-^t41 4C'¥4 ¥t41 

▼ttfe4l¥ ¥tlfaic^rt»lt5p!>r (Fibrinolysis) 
W Wli Cff, 4ni 1V« 

Wtfil fZi 4rt 44^ ItVfl 5»lt5*| 11414 
ltltf4¥ m id I »ttl 
aTFfll ltC4, 414 C¥t4 C4tlt4 itHf f*f4t4 

414J in 1435 <114, w ntiw dilcii 
nf tit iiIct itfin citn 411 n ici 
f^l4 ntv9ti fiiitit—®t: 14. 14, i«, 
iti.ClfratH 14^ 1 . lift! 1966 iTW 


CnttW 

Mnsf itfHn fiw C4. ifkfn itcw 

inr pTiti C4tn ¥ci itutci 

C4ttl IWFl 4^1 14tt c<t44tlfl ¥14 
P51 lilt. t*f4f frtfilWl 44F 141^ 
<14411 ¥4¥tl ¥f^ Cff Itiftwi 
W IPt 4l4tl ntfll ¥CU 

11 *14 «t: C444 1 til l<¥4tl1 Itn 
C«fltW 1 Pl¥ C*fltl f4tf Itll ¥tl 
¥i:i4 14\ C4414 C4. HVl 
film ¥411 Itll ditcil ltl« Clt 
nfiiitpi ilti I 

ditcii iw it^i <1 cwt^ 
*1?t<f«f4 (Essential oils), AUypropyl, 
Disulphide, Catechols, Thiopropione- 
aldehyde, Protocatechuic acid, Thio¬ 
cyanates 14^ ¥Jt4fllt4, ¥V«t>1. 
Cltf 14^ fl^tfsRI llfll 4W C¥lsil5 
41 C¥ls(¥f4 it ¥ttrai4t4tt^4 ¥ltril 
¥14tl ¥tl4, 11 1441 lt41 >|«4 H f4 I 

niicfc^ c>itrefillsf«rcit <Rctitcni 
Itll 111 «f4 ^ifl ¥11 w in *ttci I 
C44t 4m C4, ^Clttciinwi 
c*fii¥ If 15 ficii t*i¥tit *lfK I ,<fm¥ 
41 cunitii C4tt n%n ff|5i 
¥W Itll C’fBtl 41 dltfif 4(441 c*flt¥ 
f4¥ 414 ( m C*lctl ni% 401 ) itiw 
^«tt4l lil4 I1t¥44 C4t¥ f%itl flfw 
4t¥n *ftlC44 I ^¥J1 C*tf t¥ 1¥1 ^CltW 
!¥ C4 C¥t4 C*ldt 144 4rc*l¥l 4|t4¥ 
C4t ¥*14tl¥ I 

ffr¥<4ti cin c*fitr¥i Hill nmf 

414111 CT41 Iff I fft4 ffC4 C*fimi 
«r11« WC4¥ ¥4 Wffif 8 fin I UllHf, 
»iff, t»icifi citini c*fftw Hf 

¥tW¥tll 





w iTic«fti »rfi- 

¥twi 

ciTf ^nr I *iw ^1, 

^ ^t¥tc*n 

f^’^lffl C'5>l!f C^ltl ffl 

«!, c^i c’^t^i 

irwf—ftfT, fltPf 

itPr ^n^i, r^f5U ^?tfilfi, cMW 

cintf«f«fin J|W Oft^l5 n. C^3lt5 

f^«}«, cffills ^ a^cf, c^fsrlSrf 

a?tatf fW ff C^lil fff, f^fMl C^9fi! 
ft^fiiS ^:i c*r«fii fc»n 'stft, ^fw 
cf «fii ft{fl f^Fvr i?tf, cn«Pi f wi arf «rf ^ 
^nfTfi -ircffl »r^fTi w 
fftftl fW 'fff -fCffl fW1 sulS. 

ffl itfti »i^fjti cffii nfij^fn m 
ill—ntfl '«SM Clf 181 ^fl8 fl I 

‘iitff foaj '^a5:*ij 18^ wfftlci c^lS 
ifcwl itftcfi ^ iti^i icfl, oris 
ftfi st»r—’jfiratf iifTi w 

cirtf^fitftf fw itftcff f^f^nr 
Stfcf ^r*«i WCT 

itiif «rf«i8'nf 8ifi[—cfii 
Iff «ftw i->ii ^ii5{ii«r ftitf 

fttWfl ff I ftci* Ifftcf Stw >fWl 
^*ICfftW««f8 fli*l ^ w 
irfW! iti f^arf *11, irtt ltc«n *fCf8 
«rf«ffii« fml «fl ftm itcifw 


filfci ItCf I rffifat Cfll ttTfl 11 
1151 fcicf— 5 twPr«ii nilii fw 
it iiifti ^ifti 181 icif 111 fmf I 
'jffcici ittmi ?ii Iff 9 citls 
30 *11 sfttfi tf? csn ititci 

citt—«fti 

<jf«t8*fi csn itmf 13 »ii ii 11, i<^ 
irtl CfCfl fw 11 13 "W 

ftfttfti 8ifn« iititPT itf cnci *11:11 
cfoi If ici it:f io»it ftcf n 
Cftt Cffl itl—lffW ff« 
itlfTfl 18 ffgl ft Ifftrf (W 
ititrfi iwf^i, ciif^ itftcfi 

Ifl mi—ItltCfl apfmtijll *111 

iftii 18^ fitmti 8fi 

i?[ <jri8^i §nit Cl fcti itfiniT, ^1 
*ri—nar citin'* ftit inrf iti fiiti 
atit 81 Ills <Jff tfl^ itCfl Sl-Af 
(itcitt 3115 ) 1 -fftfijr fiti 

cftlS cifflS irti Cl 

C1^1«P1«. fill. «tl ICIT ftt '^f^ 
lift I 85 tfl filfi lltf ctl 'll!tc*t 
«t« fll artfi ClCf '»tC8F arfiltl 
«rif^ fci Ricfi fcti fit** ‘tfvi 
ifitf If® frit itiri 

411 WtHI. apffif affil 11 lt>nw'11^ 
fifiai If mi f fi-ijw inrf ngi 1 icti 
€ am»irf c^iriitf cwncf 

* fit. fir. 41.8(tt. acti. i?tfi— 5 , *3t- 

itfiifti I 
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-TO, ’Utl PtI arttPlf 

^vn^^ jfti^ « ft! 

frc^ «n 5Prci f^itl> >r»ttr i 

ttW CT«(^ 

^t«l» ‘•I C^*|5T '■Its 

CT«n 5I1 C^ t^, C15J[f^ 

ititn »i"»tir—»tt^*ft»(i, ^51- 

«ff f^*5« fPf rfpf4^c« 

fsf^n JTtf f.m »rf*1 «Vf^. »[¥•» 
«f>’R<rtai—^tc»it3 

'atini 

^tpr c»j I 

ffl it ’^ti 

«ft=<l rtci—c*!^ %i'9 
If ^tftn pssisf cftJf «rl>irsr 

»r«lh*^=I I ^C<fl C6W« 'Stfl 

C5H-« Jlftl^lf« 

^cf—c«fcf ^tr*f« «<t5« 

c>l'?t I cnHTJICf ^t*Hl ^1 ^t?lf1 I 

>1? C^ ^c<9 C5W ’I? 

^ c^n^3 ^atn 

cm C5W'« w cfti? 

ffC^t^, ««ci 

C^lf ^1? ^C’J, ’!^’(}t«« Cft^l ^*11 

«itfi| C5tj«t^ «?tftt-r 7 ^rntwj 
*ft«1 I f 

5itS^ •fjtwtJitcflir ^c« 5iti?tpr; lO 

cftlSi ^t9fi ^pttM m ‘^frcfi 
f*(W 9fW1 

«(t«« «Tr^f ’acaf 

’®taft« ca«f5i fij'sif—ftw 

c»iffi| ^vc faca c*ftf I 
fttfl fata ^tifta >i^aji fala 
fai f6ai 4am5 fawr^ 
afls^n ftaftffta fi[*Tta f^w f^fpr 

4 


tafnti m awna ca, rjfa^la aw 
ataa ^•Hfca w atfafal aom, aa« 
fact ftf a^artf ap»f Si cf af^ i 

atcata, aS «tflat«tfa caaa afal^af, 
caca «ttaa a«a« caafa aafa^ i 
^tcaa aataca atti atita ca aitaatlS, 
^ta ‘ 25.000,000,000,000 atiwi 
aai a<t«* a^la 25 atata atSa afa- 
»Ma acacSa w« aS ^taatftc^ ci^iw 
«rra 1 aa 15 atata aia atatai 
aatcnai ia*®<iita^ acatS m atati?\aa 
atf^faca cai ?caa aai, aama ^a*ta^ 
atfcaa aaaca faa atata m atl^ti facia 
caS aacia aiai <aS 'ataatfta atatatfl 
c^f^ic'® ntai atca faai atara i < 4 a ncaa 
'staatliSa i«a atSt»ia fiatca «ratca afa 
c^aaai^r^ai at« i^t'yti, «atfH asta acaa 
^taatffta a?a atSwa faatca «fatH aac-a 
cac»i aaatfai «Tta afa atara ^^ i atcifl ail 
af?^faata arcf fawtatai aftiftffaa i«a 
ra<a aap5 af 4a aHat^a atatai 
ftiacaa i ca ataat^ acai aftwti af» • 
at! 4 a cacat' 9 | aitcai 1 aa .86 atata 
alia aai aiRs-va aac^ ntca i 4 a 
caca« utiai a«li aa atf? cn. «l afa 
ca^ ipaa fafacaa lai nf?i»H aaafa 
area ajaifa aai ati, ^ca <#tcai 551 
<iatcaa arafS caaa aaa aa. caafa 
«ttaa ?flcaa afaatn aaata ajtattia atfani 
aai ?rta aatl aai atai ’jfa^ caca 
ca 9 caffe 30 w atia tea anca, 
ca faa afa aitwta afaat^ca atai afa, 
«ca via laa If^tca art! aifciifa- 
fafatla afaff fai ca% 1 4 aPt afea aa- 
caca faacia ataai—c«rffarai cacfefatl, 
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•m « ftwtn [ 23 ^ iin 


fwi 25 w cftl5 

a'2 ijtwtv- 
(Sirius) f87 
4? ♦[! «its« 
scifcw, fti cn«f*nt ^«m 
^•11^ c’fr»i «i f»it^ c*i^ «pflj ’ftc^ *11 
c^fsi fwsi I ^«?i ^tsftiBi 

Iflnra *«<rtr*f ^»iff I «ii| fi«ii 
11 cftlS «itt*tt^-^n I c*r<fi *iti, 

^tftrtii cirfe cit^ ns 

¥1? ^nl^. cn ^tfl¥t«f*i, 
l^«i»iti Mn n] *nc^ m*!, 

WS ?[Mfl >«l 31¥31«fi| 

C¥C¥ Ti^i^ c^ \i:« ?c?^ «i’i’?tflr ¥?:¥ 
'Si 3ii. ^tcifi 'sm 

I 

'8t5¥t«f5!i ^*rTw ¥«n ^»irs fifn 
ai¥ll! c*l"r ¥<ft« »iw I 
?ixt^ cn '5t«¥tf5:¥ ^\nn\ ^siw ^sff, 
'SI C*l ^C¥ 

RfltSf t¥?*l ¥^CV, '«V*1 ¥«f1 

f¥f ^*11 5W *11 I mc^si 
C»I 'StS¥tl3 <R^»r ten C»!n, ^fC'Sl *l1 
C¥t¥ fsi1t*lt^ C*1^-aiC91 «?C»1 C»li5 ^St'Sl 

W «IC*?¥ fstt*! cncf I 

ffl ii¥ts ^Tt*(ts i^t*il, 

TO «t9 »«¥ ^tr¥ «<R« 

wNt^?« ^ «cf ?i;¥ ^is ntw f*ii 

'iw tnxnn ¥fw^ c?«ti nVn, -iit® 

¥¥11 C'®¥¥ ff I I ’I^Cbtl ¥tt¥fl ^t«¥l 
C«ttfw*i1 C»rc^1flt^-<<I ¥ltt ¥t¥ I ¥C¥ 
¥11 it¥, 4 111 c¥ti ¥tii:*r cit 
¥tl¥tfe W»I fCl C»fCl I «TtltC¥l ¥tl Cl:¥ 
<11 IC^I 4*2 ^ft¥1 mj 4*2 

HI csrfiii c»ii^titl «rt¥t?-ii ^¥ 


Cl ^ll if^ClH, Cl^ C¥l¥r« 1 

¥¥ 86 Itwtl ltl¥ Ciri fcfe ITf« 

:ifl?1C¥ C’^VlC® 'Stl HI ^tici 
4’2 HI I ¥tl¥t«f»n ^%T Willi Wtic^ 
Itfil 'StCWl WtC*ltl 1!C¥ I ¥tC¥^ CWtfWlI 
ClC^tllt im fill HI Cl CH WlC¥t¥' 
ifwlB ’jfl^C'S nt^ClCl. Wtlftll ¥tCl 
Wlici^tl *lt’rci4 2 HI I ¥ttwl ^tl 
lit! i^iti 4 Hfl *(Cfls wtifli wtirs 
ntlCll 11, WTICH 4 HCll wtl« <1tl 
Wt^t^ Itl *ICfll ¥tl¥M HlWtCl^l 
im icsis istci wtm cue's *tri 
Wl¥tcn I rifl^ Clt¥ Cftl '8tl¥l 10 ¥¥ 
Wtc*lt¥-Hl !« ItlCl HC»I '^^C'S ¥C>— 
1l«1^t¥tCll 'H¥tWtltl 111 
'jfl^i i;c¥ fiiai ¥ii'si, ^11 cil 
'StHtfS Cl Wtcil lf%cifl»1. Cl? WtCll? 
Wtm 'I’sfll H Wt¥ 4SJ¥ mfl I 
wici? itifi, wti'sei 

ClCl 13 m 1'? Cl ll, 15tl C5C1« 

wci¥ 1 ^, wci¥ stsfi Htittni 

1C¥ fHt¥ ¥1HI '?cll *irtl ClllCl 
8 1¥ 65 Itltl 11?«!, ClltCl 11C5C1 I'? 
'StHliS? IJtl 1C11 180 C¥t{5 It^ll 
!¥«: Ijl <il¥fi! Hllsi 'Stl^l it^ Wtl 
fl*? HI W¥ «t?l¥l«fl5 ^Itf ^1 
WtltCH Wtl¥ »1H WtH iwl 'Stt¥ 
Wtlll Wf ¥t^¥t«fin csei I'p Clfl, ¥tl 

'stn « wtcfi wmi ci^ ¥ti nt? i fiwtit- 
CHlt¥,i:¥ WtlWl—<111 r¥. 'Stl 'Stn 

¥ -ds^CJUl Pr¥ ClC¥¥ ¥¥}8 itHlffl HCH 

'sti¥i itn I -wtiti fAiiie^i irmti 
¥? wnfl« ¥ri¥1, »r¥C¥ flt¥¥ C¥ll 
ftnt*! f¥| 11, iftfttii 4¥ w^ w^n 
lt¥, 11 M»l'Stl¥ Wtwtl- 
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c¥vi «rfH nm 

•nwif ^jtfSfqs <stsr¥t«tr-rc¥ 

01 n® -t^ 

f^'nt'i <«? 

15F ^l^ »<f-4ifjB 

f ti ftt I 

^OW f?t¥ 'itftt*! 

C?t| ftf, ^tfttiS ffitf rtc¥ ^ 

▼01 ^t^rti f?ci -J£ifl5 
ofsi wfri «rtii ftt-r I 'iicf ititn^r 
^ ’rc»j I <rtf^ cstcf 

«itit*r<cf a’fti ¥.t^i "i%- 

C^fsr r»C5 C«W*! Ciftj ^tc?, 

▼!? 5c?rf «tr-f atPf i5t«4l I 
ntflii, vn^ 10 

c^tfe* *iv5 'stafl 

«c«f I '•cf^tcin 

of<fc« cn<»t>i. c>f«ii c^c^i, ftfli- 
^▼15 vflfjg j(is 

I to '«rlw *i<f 
4tf 'ijJrJT 100 c¥tf5 itirnc^fl *ff«^i 
c’fci I «iw^ta itc-s ▼rttn^rfScf ^im«i 
» ft5i c?f^. 

'flfl^ tof c?®?! ^oic^-~^u<%1c^ 

^tC¥ ^C*1 filff «Cf 

^tfur ftcsj 

*1^1 c^ ^t^Hcn ▼«▼— 

^rjf I ititnoris, ^r? *itc^« 

c*ii»fa 5«^i, Kz»n 

10 itfts c¥t^ ^twt^-nwi *111 
iTtto c*fti:?« titsTi fw «, c*iVifn^& 
ftifnm cfcar fii 

«ft^ cncn c^, '<11 cfIf c*fcf 


*ffi-*r* c¥tf5 «Ttc*rtv-if 1 fffl inns 
citc^l fti 11. 

c^cn '?inti itc?« I ▼w« ititnc'^f cfwet 
^c<i w •itnci 4tf 225 
cftf& m; ^i\*s tot5?tii Cl -infiti 
▼111, itci 200-300 CftfB m wTof 
111 C»|\» W’f'. Cl It^fifl, 

^11 cici •ttw *r^i %i cicn 
^intf cici« '<ifit*ij itai A it^rMWf 
c^arlScf «iffVi ▼ici l^i icici I 

*ititwi <<1? itiiHiiS, iti uti 10 
itBfti ciil8 fintn 

it« iiti Cl ▼« Jrl?!:!—11 Cl 
511 ’iifii, iicsr 11 *it<iii ▼iiitim 
fill <ifi8-^f5 11. 5rfiicij| 
100 cfilS itfincn iiti nt«ii cntii 
lit! a til ▼! ^tlHl icici, itl f^’Ttl 

£▼ lici ? itBflCll Itici Cl 1¥<I Itim 
«1C1, C*T?»filCf CllCl nt^ 'If-ilfU 

i^ifftvticn I ifi’-rtiV ti4Tvi n to 
•ilCH cftilScv ciiti ^««i cicn 
11, CltliBci ?lf^«ltl 5lf« 11, «ftltf 
citifS citcfe^ ^ssin 11 , '▼ciffei fi’stii 
finrilcii ici, ci«fi ^*«i, ci«f5i nfi 
niti^i nifof i^si ifcicif ici 
'111 flC^fll ClTtfsill 11, iKtitfif Itlltl 

'sifciti «itc»ilffii -rtor*!^ ^ 1 - 
i1i“i n ficia 'icn icir cfti itifti 
mn itaii in fi 1 Biff 1 115 sTi^tto- 
fiwfi^cii c^V(<f«t fci KWCiE 
iiCBCici’?1i ‘iiicii fiititm 
lltcil 'If-lfis Biff—KtiCf 1*^ 1*^ 
▼Cl ^r«n I iVtfifr^Pii 
fiw^ cfti ^rc<ii ci^ I if^cii itift*tff 1 
itcir 'icii cm iti 11 ftcit ciwi 
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wm ^ ftwtH [ 23f lit 


«! c?! ^fiiwi:^ uN 
nUv C^JT 
^5 ^1 I 

^ftft^'wfn «!t*rtm ijtc^ 

«rt«ff c^m c’T. ^tr!r« Pfuc^nr ^rtfi- 
^twi c'f'frs *rtl s»i I 
c«fc^ iw ^Jcfcw 
^ftftfvi mn\m ^is 

^CTi 1 •I’P ^t:*iff-^?c«« I ^ciffl 

flnn ’it^twr, cn^rn awi^ lO 
«Tfc»»t=v-?ffl q^ci I «nlcs_tf^®t 
^rttnrw ’(Ftf c'ft’F «rtir •vw 

nwT mm. cftl^ c^tf& I 
c«rc¥^5 icfl 3ciiri8 
c^*i PfC'if^c-r 
«ftfr5 cf<n m i 

'srt^ic'® fncn r^wt4^«i 
csfMC^sr 'Bft« >-^1^ I 

nit:«jr*i®i %t^i »ff*i 
nf«c'» '^t*itt»fi ftf c<tt=v itfl *icfl 
^tc«f I '■IJtC<ttf>l®1 ^1>»tc?fl f?C<F 

c»icfC'a ^ftf 200 »it^*i ’if^c^c’f I 
^tm c*!ifr'® «ft? 25 iffiftfl 
»rf«c® »itfl >ft% I *otcnt*it5?jfl 
^1'^'*! c^ mm's 

•tt'eil Tiff, ^tcff fWT 
c’lcf'i's 60 ffaftf ffl CTft^ 
^cf Jicf Titcst I ftcsr^ 

f^cf f#i ffnil «itfl T^tufi cfic® 

*ltflU f5f¥tc»!l «fCf ^tfll Bin ll£f 
^titifi f^i c¥t?[ 

^If c»itc¥, c^ »ti<i! 


«ftf nvn «rtiti?s ▼!! 

cnif wtif Cl ijffti W11 
¥ 11 5nif, cn ¥isr ¥Wi¥ ¥s[fti ¥iii ci, 
iirfN awtn®^ «titfi’® »cf sinifi 
ficm ¥11 offi cncw ci, 150 c¥t{5 m 
nil i^tficii ^tf¥i J^t¥tii'^ni¥ti C511 
ri«f I 

itcsf^ fmfe 111 sitnr«rfti la- 
ntfsi ntitcir iitnc^r ¥Wm ^ «rntfi¥ 

?Cnr, T^tlflfl iIFf1n¥ ¥1^ C1C¥ 

Bcnii^i ¥f¥ fiicia ijfnti ¥g; '^ifff 

cnw^ 5if—¥¥ ffi¥'e icfii I Tsitffi wtP*, 
fii If, «i4iii \flti fsrc¥i ci¥- 
fC¥l ^*11, ac<l Bta ^Ifll, »llf5cKl 

4¥ftT¥ 

Cffsi i¥afl¥ w ¥Ci ¥^a nn«¥ 

c^iPH ¥tifi 'ntitcfi ititncm 

c¥iri¥ f'ln cnc¥ca ^rn 175 *tt^^ cicn 
«lff¥5 ¥111 I ¥tl¥t¥f«l« »|f¥^n—W 

f¥, c¥ ¥li¥fiffn ff^ii njf^i n?tc<i 
>|T|^C'S ifitnn nils, ^tsri cnci cnofn« 
fai ^11, ¥^9 ¥tc*ri nf¥c<in i c¥h ci ni 
floquf gall ¥lg nf¥i¥ r¥T,ii 

\int¥ nt£«¥ cicn, ¥i ¥rtiii ntl¥ 

111 ¥« 'ii|f ¥tii cnii Cl, iitfim ni 

f¥g^ nfs^i I ¥x ita i¥ n¥i icii^ ci 
u}^ nf^^n^i Pifisti ¥1 If, nfei n?fi<i 
icfiiifci Cl T{¥tf¥'?ii niifi—Jin f¥, 
niitn? iMj« cl ¥C¥tfi¥^ii fi?ii^-¥nt 
icfci—ftwfiflii ¥tcii icfj€ cncitii 
'^a nfsiicni n¥ti i ¥tc«»^ ciii in, 
ficn c¥ti f¥|l f^i (A I nit^ 5¥n—¥1 
f¥i^ ¥fni 1 niar fii Bin cii 'iJ¥ 
^n¥n ^sTi ¥ti fin^rsj, sfn 
nf¥ii¥, Clin film ili^i iw i 
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^ ^Cf C^ 

ftt«r»is <>T c^ ^ «ti «mini 
^»r sn 1 

c<fr^. '®tc'5 «it^i c^, 
^Jtn «itiif^i 260 cftte ^twtf- 
^<9'y ^^{^ ^rpT 

c¥ts»«frwi 'fl¥4jt« c^rcf 'stn* 

4rtr%« 'st^ 

5>iiti ni cn? 

It^t^ltl '*l»f I ’FtC«f^ <lfi? CPtJ^, 

^1 .iia^ ^^5^1 -ortraf^ caf®e-?a[a1v*r ^icw 
»rt9t£^r ca r<-!t>ri^ta *ifi[w 

*ft^. ^1 c’i«iJT ^jtiitc'ffl rauatfal 

*i?tfaT?t4 >jti:5if 
c^tc»i ^fs si’frT. 

^ 8 ^- ilH:*! la^litH *tM I 'A^fV'iT 

*it?(£^a Vijt^-atairt fi»i f^iK 

5ar-’?<-«ar?>sj^a! 4f^f6 canifi’j:^ 
'jMta cwa atn c»j «tat^ *i1c« f-a— 15 ^ 
511 , c»r 'ft^ c>ni 

'at^ fwca 'afta c»j^ catkn Wfl c»r cacaci 
facia na fVj ata afc^r^ fcaci. 
^'ata^ S*taiat£<—-atal aapc»Ba fafai! 
vii^ ataita a-ra=a^ Ica cn aR5(l fcaci^, 
>mr facia c-f yici acaci ^faa^ 1 'cacaci, 
ait rffta*1a 'itcaaTca 'atcf facat ’iaci 
sar-il-ati-ai'an «jra a^alfaafl—arata 
^tatn-ti ata^^ta cutfii i fai ’iti 
«ctaai ff caafsj? a^tfal c^ai icaa-fil, 
aiffacia <aaF «ifs acaci ca 

c>f\ain<.,'8ta'?4f ifatai ai? fc»i1 ^ratcaa 
4t*ffaa^l ifa ai^fs m. «ta 

C5cf« ^acaaf ia«, 1 cafc^t «ta stafwcf 
ia« 1 *' laci ilcf, 

aatitca «ta C5ca caa I’l VI af I 


ficf 4t ’S(U 'itata c^a faatt ff| aa— 
4 i|5 alartfa citciaa «tan atar 4afa 
icta aata 4a^ ^ta ceci citt-a? <rta 10 
Itafta caFtiS ^taii faci 1654 ataci 4¥- 
4 iNfat*ri-atcfa catti^is ana icit 17 

Itarta citlS «rtcataf-iia I «ctata cat 
itatncia a^ait« la aa—100 cftt5a,a« 1 
4t 100 cirf5 itatni 260 CftlS aTtcat¥- 
aia ajtcaa aatfaci if^ca atci t^ar^i: 
faf^tl aca, caa 4f a^taafjf ^faata 
afnicii *>■* I a^tfacla ^t fait'i-'Si «tt 
^atatcaa 1^4 catanar aa at, fenaff lac^s 
•nfa at «BNai ca faim 1 catena 4it 
itai-ncia «ihtcaa mat 1 

a«tcit 4afa asifacla ataratca 
'ifatcaa ^fa^a ita ca ca^Nta fica ^t'?ti, 
wit ^sicaa I 

faatcaa ^Jtlfiia bpc*! «j;^a^ia. cafev 
aa 'Htfa'^tcaa »?£■? = 5 ^ 1111 - 
C 4 fc^« 'Bftatc'ia 5IS staifa'i acaci 1 «jcaf 
fa|? «naai cicali ^ if, fm '«?, 'itai 
fag? '«i|af« '«itaj'£aa 'eritai uca cnci 1 fca 
•aa», ma sar at Tcltr^t asca, f «fat at ^1 
iial Kic-i. mw cit5^ ^aci^ aidatca'a 
«itfH *i 1 ai laca—fawtalat 'iti 
faps-s^fcat Cl 111 aic« ilcaa i fii 
«it 8 tQ itai ilSif’stca aic« ^isFa, ma 4 a< 
fi «tca 4 ?^ atifacia 'll acaci i ci fi 
r^aia, at ^*fa fiifi atca ciN fra ? 4t 
fai at aatffi f* lafa, at 'la’la ? ct^ cf if 
acicia—fii iafa« aa, ^fia^s aa— 
clci Cl ia*iiffa-« ^cat wici! «itai4 
cf^ acicga—It, 'si aa, fti fi-rti 
ici« iita—ifara iiftfs ac^F, i;aata 
latfa^ a£«f I ca a^tftcia elites «iNai 
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C8tn 7:w w cftitf, cfWi 

cw. ciJf, cf5f f^*rt»i¥li fttc»jtc¥ir 

^ts can’ll ^1 c>f<fti:5i «it^tcw?r 
«rw c¥t^ '51 ¥{tw'8 

ntcw !ii I cffe cffe ^c»if¥JT, 

c5r^~>r*ifl ft-sr ^ 


wti mrwi-»r9f—w>T, w fR¥ 
»Rt5r «tt>II •Rl’T 
¥C*f 

5»in «rtfif csii 

»PTtfa C=I^, ift« 5»!W '51 ¥prf 

¥t«! i 


WKf j| (3r[C’t?[ ^ 


cftw« >rc«rj« c?itn%i 
^tit¥[¥ cft^ f¥ ¥Cfl <ii^^ r^tfi nfwtri 
C¥rs *ftt», ¥Jt»!t5 CfltC’fl ff»r¥«<’f¥C¥« 
¥tlf C^rfe ?C»I1 '<l¥ f¥Slt^ «ft^f»l¥1 I 

<11^ csff 

f»fn ¥it^rt c¥tc^« sic«rj »«¥ «rf 15 
5t>rt*f5¥ •fWfC’Tfl >[¥15 C*lC5C^*f I 'fli 
C¥t5«l¥ C¥C¥ C5fflC5 
5r« ¥ '5t¥tR¥ C¥tJPl^t55 ¥Jt5ll5 
Cftn'flV C¥tC55 >1® ftifinfflJitrt ^f¥2ftrtic^ 
»lt|t5I fWI C¥tW5 5t5*tWfl 

C¥t5»l^C¥5 '5^ ?f¥ fV ¥t5l*l <tCf ? 
¥Tt¥rtfl rtt’itapJiif? ¥c»i ^ cftcJifl nh- 
>iwj f¥ ff *if«5^sr 5c^c¥. «1 ¥tJii 
4rta *^^851 C^C'S ntC5 <45^ 
<41 iff fjrwcifl •ft'H'Q •itw I 

¥JtfilC¥tf^1 Nf^htw «lHf5¥ 9?l4- 
f4«it4> ®t: vN ^*rc¥ 

¥Jt'5ft5 «?l5tl5l Vm >l\i¥trs« 

¥14t5 5t5-<!t5 firsrnc5 SSlfBfl Cft4 nl^¥l 

« 

¥W'3nt»iiit^f •fTtc<« »nit=i*ft5ii <115 
41511, Cl 51¥*1 5«Wf^4t¥f srr^ ¥ sfUimf 
«15 mw C5tnf^ C¥lC55 


1CT? <44^ ^ 1¥*| C¥U C^C5 1tC¥, 
f-(5t5 C¥tl « '5f»riC5.5 lf¥5 1[C*1 

mm 5tii5ft¥ niK i 
C5tn^^ C¥l413i:f5 «f¥t®rr4¥ ^f¥5 
5¥(t‘ 1f¥C® ltC5 I 

5W8f4¥ n«rt< ¥Jt»lt5 £5lcn5 
'4¥ nti5 find^i 
C5tn^i C¥tC45 JTftfl'S iWft? 1(51 CftC45 
iff £¥14 5l»ll5ri¥ ^nt?tC45 4141151 
¥51® *lt5C»I 4^ 51lf8f f45rl ¥51 
4¥5 4WI '5^ ^f¥ «rf¥4'5 4C4 £5l»t1^ 

C¥l5¥f4 ClC5 5l¥5l5 ¥C¥ 5¥»I^5l4¥ 

41*1^ 51 It® C'SCI^I « 4«5l«f¥ ®f 5 C¥l4 
5¥5 4l4t51 *11C5 41 I 

^ niK f¥ f¥ 5l4l5f4¥ §11l1t4 
'51 454« t5l1if5 Bfl4l 5f5 fl I ®1: ¥f54 »4t 
«r*ic¥ 5wc¥4 c5, 55{^ ifi4i £irci '5lC« 
4C4 45, >^5¥!5 C¥l4C«1li54 ^151 4J^¥l^4 
4C¥ nlc51 

®r5 niWwci cm c»rcf, «it5i4- 

£¥15 C5C¥ > 5l4l5f4¥ *nrt< *(1¥ 
¥11 f4C4 ¥l¥lf5¥ C¥t51^C45 4l4f5¥ 
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^ I fW 41 »if»! cirt 4^ ^w^ fjtwrt cit<r 

cftm ’^i 4^^ ^tn I 

411 im^ ’p 5w 11 H I ffl‘ ncil 111 Cf 11 Clfl, Wtfl4 

«t: 1^111 11:1 itltlTf ICl ^citl 41^ lfi 

umti cfttm fia itivri 

-«WC1 f»fl 4W 41lt^ I f twi 4*?ll 4^-1 41^ 'ittflt*!«r*IW mi 

ikik ¥Jt4tl Cltn >l"»lc# Cl 'illtwim cil in 4tlW=rl 4^ 4^tl 

4 iwiti ijt*r® c^i in 4 Tii 

^ Ul4ti Iini I 

4wti citni new in iti^ti ' 

111 4x«jil5 4 I 11 citwi 4llt*, 4tlll "ititf^i ^ 

4 ifi fim mtii 41^1 itri 1 4^ citni t5 *’^^*^* 

f<nl8i ^ini ®t: ifiwi 1^1 ciitn -1^ 4ih 4\i 4fil inti c^ii 

fini^tri 4ti»itiiTi 1SC4 ntn 1 4if4tapitfl »?li 11 ft 1 fti ciitw 

nmiwn €rt% i feftni citi 

ftn iniiti mi nil cm 4it« > 4^1i 4^-r ^fti uti fii fti nn ciii 
ciUn nci ftft^ in itiiti mi ijftfti elf, ^ iif citi ift ntt*i, citiift 
nti-itii iftitf 4 citf n^tf iWifii ftift^ inn 41^ iJt4ti ntii^ citni 
i&ntiti 4^11 citici 4ft« citi nci 'ntitfii 4tff® ftnn 1 100 i^fi 
ftf4i iws ntn 41^ ^ citni n cmi cm, ^ fif nti 4liti ititfti 
4it«tfti iftii it«*i ici ftn I ftitn^s 4titi 4 ititfti 4iiti ftn 4Wi • 
Clflf Itftlftl ^ntitf ^ fIf citiri i*! ftiiti 4t^itni ijfift 
it^tfti ifti m ®tffi in, 4tni itnr itftifti *tif< ^ntm m citimcn 

litfli itil iH nt4 ftn I ^ spi'si m ltd I «t: ifm ^ iWifti 

^ itftifti fitc<i 4ftf ftif 141^ f'fK ciis^ citu n\ffi ^ftitm mitn 
4^mn 4ti «iftfaFti fi*l4ti ^nri*. st: ftifni c®li unf 1 utitti 

iftf miititn ii%i ^cfi citn if citm fi? ^ititfi fci 4IP m 4i 
ftiiti ftii <ntn ini 1 ft^i fnft fii’f’t • 


4 Tfti ntfti ftn fiiti 4 tfiti iftili *ttni 4 #-^itii in in- 
1141 n ft^tni itw «fti fitfti fni ftcfi, 4 l n ftftm im c-n ici 
1971 ftm iWitft *rin^ 4 f 5 itfid wn 4 41 m ftin 1 
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^Tr^if%5t?i 6800 ^fki 
*irf^ •ihi^it^rf^^ <«t ^f«n 

’Sills ^ffa ?-^n 

«IT? ‘HW fi»<(l*f^t^ 5•!!;«? I 50,000 c^tf& 

‘^Is I «r^r*i 

20,000 I’^tlS citc*^'ills 5tr«i^ ifc^ 
nffl’msii ’f?ii I ^j|S« 

ffnfaft? 5ti*ttt*r ?in:i 
'ewr^? 1000 I <i)'®f>! *itfBa si^cs i 
^C3ia ^t^rc*IT naJitil c^af 

caa «rr^i csrtiJsi'ffeta nf% at^rt=ri 
<i!a^ «itc*ita nf«a aititfTff «ar»r 
I ^rtwt^-'saiwa «ff5 c’TCTC'a 

1»86326 I 

c^fJT afta «i«3r®tt’f «rF'9 
"if^ca>‘ ^3 «it:n 'biU 'O'stca 
5«Fai ^a I csJt'Si? aftieafefa 
Itn naatia c^titr 'flC'T ^aca 

( la^ *faat*j!S c'scar atcai «tTi *ta- 

t^a c^^tcaa naKni? »traaaNtca *fa1qFi 
Fta caai i«a i naatl ’r*^c^ aacia 
^itnaaita <<13 ^iTcn fV»i i fa«ta^ai 
aca ^caa, *fatt«fa ca\fa^ ’fia ^ «laFf« 
'saitwtcaa ^caBica^ffg 

aftai afia i 

B^tcafa^ta aai-*fp5ata»wa a^a aittfe- 
f^ta afaat^a^^ ^t“fsfa ^uta^lacaca^a 
caacafeala »ii^ a^a «rjtSa ’aitata ai naatt, 
«t«rata aalB aca 4fIS faria • c^aa 
BFtcaffl’fta^ aa, ®ra^, af^a ^^at*r, 
’»Ttat®i, B(c|fiiai fvatafi, ^«f^atcaa «aa^ 
aftatiaa faf^l *f?K-f^fa^iaa« <<lai5a 
arttiar naatl a"^c^ acaaai '« ’sarfr 
»iaitcaa afcatn-^faai ca«ai ata i 


aia aftrn i960 afca aata IS *faati 
’stfataa* fa^tcaa ftar« cn^ttca >Tat« 
mm I <ai5 fia 3,300 carriS Itaarifa 
c«tc^a I «a| astS tufa’s mm ^^^ac#a 

^aafic’sa caacacStalt^ i catf^S atPtata« 

7,600 caitfe Swf^a cant^a aa 

ara’iac^ ^rfa? aitcafafta ^ 

a^a aa^ aca ^jralta faia « aai:Fca 
•faat‘1 'stwata aa i 

fal^ac^a afaj?lc«a caataSta^a ««^ 
aalS naarta^t# <®aT}aaaifi:aa ca'ca a^a 
Bjaita a^ai ^ata i ffa naatl craa 
a^ca ^tat« m 'stwata aa afe « 
'slaal aalSa c^ft^asaSta ca^i ^rya 
cac^ a? *f?K-fawr^^ acaaia ca, 
aaatic® iftafa’P ca a’aa arata a^a 
at«ai cncaf, "sta cm n^ca naatia c^:sr 
ca\fi5¥ aafa ^ita'iiffS «a atfii* 
nuai i960--iia a-tr^ ^a?rt®caa araa 
atanar aaatla c«ar af%ta, caaa, fa^a, 
at^caaa, can 5a iia^ aa ca\faaf ^ita 

aaita nt«ai cncai naatla cacar 100- 
|5a« caal ca\faaf ’ail ai afa-fa^^ata ^ata 
naK-fa^t^caa a’tata cfcall f 
’Itiaa ataai, ca\faf narc<a ^liS ni«r 
aia- 2 iit^ acan i 

fa’aaia 'jfaa'^r® aia ani 
taa^ aa^aa fafaaicatlT”~<aii5 

aiffei® latifa^ 11 «iia^ »«f ’’latfa 
ana n?tc<i faf^i fentiraa^^s 
aitaas iiici, cafiii 'itaci ai i 
ca^fai *riti<i ais^ci aia ^aci ^i- 
laitcai nati f^t^ai <1 

icw atitcai ntcaa i 

•fwtli' cfwr ca’lfai aF*rti arti <ffe 
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WII,1970 3 
veil ¥<tt«« wH^- 

ftfit ®ts 

rtwtJii nflt^ w •ntftwi 

•ftwi w^si nftc<>i ^ 

•ntftsi ¥it« I w 

CfTH ifWlltnttfll '•I 5*lCf I 
1969 >rtw »«« 

«f«iM cncw ’fw wtf^a- 

ftWJf I fff 
C^t^ fk I 

ifw’i'rti ftwntl ct'H 


ittif cf* iit’nT «tF!ii« ftuft’if 
^ ffii ^1 niftt^fir ffi ^•rtwt^ 
«rar c^ ^wi* ’il 

wt^ Vtf Tf« fiU wtc»itf- 

nt« ¥ini ntw I «•! »rtc# ’T«tf wtm 

c^in, ^tr» ^1 CTt'? fft« •rixf w 

<(tiiti c^ftvnfK' ff 
^•ft?tc5t *t1^«, 11 fi<f 1 itf «rfRs 
f^nc*r« csiri wft^ iw 

n?tr<« 1 4fff^ c^ nfi f«TiCT 

fulfil vit ^1 ’ttK wt^i cnc»i 

’*rt« 4f 15 '»rfTti wfs'® 

1 M< fC’T I 


^ 


^ c?ilr*n c’lW^ 
c<iti 11 ^«t¥ wi ’Uti *itflr^ I 
c^ c¥t^ »it'it?i*i 1181 111 ^11^11^ caf 11 
item ntitcn »itntpn itci i 

m 'll 1181 'll! ^ipilj ^teii 
call ^ftlr fwi, 'll 1^ fi^j^ 
apin wi iti fti*i, 4| 118 Ifw 
ciii n ifcm iic«i im Pifiicfl I 
^fifii ^cf cm, cii^ 'll i<t¥ 
‘?iIb ’111' mi 11 ¥11 itii 

ffl ^1%¥ ^ici Itl Hw Clll 
dtlfl. «t¥ C¥1S| C¥tl ¥M¥I ell'll^ 
l^-HWtCTI CllW ¥ll| fl*1¥|l¥1tCl 

nil ici ¥ci n I 'll <ic¥itcil 
f^tni—im ff»¥ tfftf»ii *f¥m 
*rt¥€i itfli Cl ititii 
ui¥l, ¥tl m¥l Cflt»!¥f»l <ttC¥— 
^PmH «i¥^ Irfirmitcii >it8tciT 
ri5Tv4itcfi TflF 40 cite^ itfinitu 
811 mtem iMti ¥ mti ¥jlnr 


fifiiti *fti, i*Ttwi irtc¥“¥rff itijci 
ntii erntw fi^i^ mtPii m I 

emte*! ¥titi*ritxi Cl i^ •iWcii 
11, iti C5CW il iwi m %ici*!l wi 
ifltf fl?IC11115 ¥rt¥ ¥61 ¥l ITHtl 
Itffi ¥tnrt¥ C1C¥ flCI If 111 Cfltl- 

«Pi aficw ¥1 mill icu mitci «fii 

f n ¥d I ‘1||5 ¥¥’ ¥« flt»l¥ cmt^ifi 
¥ei¥ nil nil w itt¥ i 
r«t-¥JtflC¥tl<S Cfltlll^l 
mcll « ¥ci ci¥ii ¥*11 ¥itri 
fif^fi fiti icf icwl 11 im ¥iifi 
ui¥t¥ 111 Itl I 

11 it¥ 111 ni't¥i ¥11 cm cm, 
'll 1181 film H ll 11 111 ¥t«!1 
¥11 Itl, %l| ¥| w Itwtll cm ltd I 
¥tri¥tll ¥11 ¥| fill Itl fllllll 
‘car-¥n car^ti f|15Ci iwiii fj»¥el 
dfe^lm ^ c*f^ ftltt c»l-fii <1(5 
mu I 
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'eitfti »rf« 1»ii<icf5^-- 
c^ cftl5 c^rcf (^iw 

Ji-’tcJti ^citw c«tcn, 

Mt«i «tn ftsfin w I 

^fs-r c>»ic<rtr»r iTitr*rrf5in*rwf ci^fw- 

’Ht«l C>RW^l 

^tt«F 

ilt^ftWl ^tl, ’T’lCTlI 

cam fSjiW ’fai ’I’sa irca 'wiia 
fulfil ffli 3n i 

nfarsrfiFt^ niB-r c»it«rtf5r antcs^- 
f5r:wtf5!«ma ^v9 
»f'» aft (lifts <rf?«a firf mtaitfcisri 
f’fnnit^'em ^ifni%a a<t«!?rraf »i^f7i 
50,0001 

(«^ catcifa fSff^sTta «jf 

4iit»ifs»f ff»rtca| ca*?t fta c?ai 
w I cattcwa (iif faata 

csra cam fata^rf^f^a 

«t*i am •ft'sai art aw (naa am fai 
aai 

1965 atw *55 rntfiFfta atat^lr^ <afIS 
*3[ratai «tf« arm far I ^trarfI 
4atR« ama ca, «iil a?rt 
ftcatncat^i aijta catfrt ai aami 
atirfwa atatrar -artra «srrta f5ff^art 
i?cam c*^Vta cafat aat fcaaffe caar 
cacf f5ff«.ata cat^ca <rf^ 

a«tta afa?'^ aai aa «fla^ (am‘fsfa«.art 
atataffaa«i ma;*i atra i nvtca jtatiSnia 
2,000 a^ atia xatai citw ficata 
fa^^ aaiaaaatami 

ata caral ficatcaa aai 


atai atm i a^iam ^^ratcn catma 

t5^ «rrt^a lira I cat aai cat^a 
srfa atatami am ana 

art c?ai caa i 

•aalS Jfta aaf—aa ai anaca cam at 
catcaa atcaa iS«.*ffa( at cata ajm: 
aaca 'stt aca c^twi fai aa am 
cataica acaf^taa aca ataata «rcata^a-5i 
cat) (lit cam arttaatra a^ataa— 
a^^ama aca al^ata^ at?lfaa atfaai 
ati ^tt I 

at catma ata*l aatntma a^n a 
«rata ^atli artarart (Dapsone) ai 
f«. fa-aa. (DDS) atca J)a'«fca'^t cam 
rtarta aai *55 attcafaart ata aaata 
aaa at: aa carta arta (Ha caafaS 
rtaatfa ‘Ht atfaart acaa 1 

a« ^aia at trrtcatafa ^faa 
araart aacat catncaca ata, fai a^atca 
*fr 5 aca aaaa at« cat^ca atatca 
fafaMi aai fca atca 1 ata atat am 
aiam 1 aaiS acai cartr fa<caa arafaii— 
a^aama aa caca at cam aaH cam 
5 aia aaa cam art 1 ata aalS ata 5 acai 
—aa acf afaa a%a atca; atat^i 
at carta afca cata aca ai, ^ 
ar? I a<f*t cama aaata acaa aaa at 
citcaa feft^atca aaftfaata c?a ai 1 

atcata, (*aa aafS cam, atta « 
aw ajca ata faarta aai awa, a| trtl atai 
atti wrtn aai art—ataaca fleam 
a-fffca aai awa tea 1 
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*it?li I 5i-nR 

^^^ 15^ ^f5r^t« tfrt if^ cfw^ if^rt 

nr? I Tea ?nti 8 s^entn? wr^ii 

«t?ri Tay nn® cn:f 51 nnl5« 

^5fnn—¥jf^ enrn 'atnrni ni 

cn?%cw mfi micftn^nw ntn^i 
ntf ni I ir 8?5 ?f^i 350 tifc’f 
cm* <itff^i ^«cni tffl enm 
?ti litc« Btm 
n«^ stew 

«fnii; 'n<^^ ^f^M-nf^ ^■iss-*:^^ 

«tr®, ^4i, ><1^1 Icntft^ws 

stiss n^«fn*i n*! ^cn 

«nijf*i^ ^ I stess f<rw ir*i*[ si fs^ 
cnew nr<j^ n^st^c^ i 

^tn «fc»! si f®rncs 

ntn ?«i ^r®i i %'^% 

sl^ entn ?tntc*f si w 1 1684 tiren 
aftntn «l?f«-f4Wtnt « stins '«fflstn 
fintf ^^?lcn stesfl «tsnn ^cw i 

1815 nltn^ fi<n nitfeu ^W^sfen* 
«n%ni ?wj 51-ntcw si»itn c?«ic® 
cntiffm^^ I 1823 men csws s*iiS ^n 
siintcn n«t^m« nf si-mt ^ffwts f h- 

ffcnn I 

^i cmit^tff^s fet4s 1783 

mmes^wrt ^nmnn mfn 

mmi mn ntnt^ .?it« ntn, '•nn «n| 
«irf in '• nW4^ ^wen mtnf wfm si-ntcw 


^»rtn <t6fn^ ftn i itm 

^cf si-ntw sitnrtfi® new—si ?n, 
?i^i, nm n nw Uft ^tsfini 
^mtws cntcfitl nnfn n«t^« wnen 

n<«rw Ifecsttn si ^tnwr^t nw i 1618 
nttn sif^iti, 1648 nten nitfiicn 1650 

nten l^nit« « «itc»if«fts stew 45«w w i 
fnpjew '^•n<i?f fnimfnm 
anjfn'Q 1559 Kiten ^tJi enm aw-f 
s^sicncns 5tei« nm ^in^H fnf^*in nc«*i i 
fimtn sts ntf^f f^^cm fnn ?c^4 1598 
men sfsn ^ts 3i«ii*^itc« ften?! nes 
slew nnMeneini 1658 men mfV^stn 
nfniSftn ntw nan cnen «iftlnn «nn 
n^mnnei «iw stew Piwrnn cw w i 
m^esn enfnn 1660 nicn 'Sf4 rnn-tnfncv 
fnenenn—wiifn '^n cmitni stn cnens ntnts 
SI mnes nenft, ni ns«itcn nw« ntn 
nfn fn i 

3600 cnen 1858 ntn *if« «its 'm?tt-i’ 
nsfl sen stess ’ntnmn>-i?tn1 mftewj 
^fwj cntmtnt nmfnnm nwflni 
menfsfti 1773 menn si «trtn itltrwcnfl 
ftw teif^ni 1778 nlin nntw? 
Sfw-fnwfnt n c^hntfnn nts entenn 
mtfn 'nfs^ne# stess stess nm fentnn 
few I fins 1834 men f tw«s f^ftnln 
n?nt^ ^IfnitH cnf%f finen si ^l^mfws 
®cf cf «ns& ff*il5 nin fwn i fr® cft-mfsii 
fitfns « 5fn msfti 
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«t»t CWI 

c^fcft >rtii 51 ?r®ti 

1856 >itw cir¥ 41^1515Wsr ^ I 

f«lCf 1885 *Ttt«l fat|f^<««tr^ fttifCH 

51^tc¥ I W¥ 51 

1864 JftOT tlffl c¥C¥51^tf 1880 

»ltw I 

1753 ittz^ isirtw ¥t^ filW 

51-ntllfl sifilfll ¥«sf Thea sinensis, 
ff¥ «aif Camellia sinensis ?«I1 

55 I 5l-»ftf « «?t>Tt5^5—^*1- 
¥tf¥r5 f5«»l f5l\5»l 5tcn 1870 >l1C¥ 
¥f¥I ¥n»l 5jlPf!5««¥ »5t5 n? C5C¥ C’f’frpf 
51 5tr55 5!F?1 55 I 5tpl5l 1847 »ftn c5C¥ 
5tm «rt5t? ^t5« ¥C5I «ltwHl¥t5 
^5tt|5 ®ti't5 5t4n cntnt^ (1890-1915) 
«lt5 ’fill 555 5C5 51 5tr55 CpII ¥t5 
ft¥»l 5C¥t5¥ 55—^ C5M5 ¥55t^ ^^f9i 
fTtl'e ntf5arf5C¥5 5t5 %5 C5^ 

f 5t5 5¥1 51-fiH •lt¥¥5¥ 55 fk I f55¥|C¥5 
42" ^ 45^ « 33* ?piF5 n^l <J5t5«S 
51-irt¥ C5tf5¥ 5nr 5ti:¥ l ^f5r5l5 <a5lK«f5t5 
5i¥w (jM ¥»i5tii:^ ’nar'T^^*! .4pr»f 
CHZW 6000 Wt5in 51 5tl55 nc¥ 

b1-»!tt 25 C5C¥ 50 ¥[5f5 

55 I 5ttf5 nt^l '5¥ ^(¥ C¥t¥ 'tf¥5 
C53il »151 55 51 I nt5t51¥: «ft5 C%Z» 3 CW 
5 Ifcfei 5C5J^ ^5t5¥ 5t¥1 55 I 6tC55 
>ft5t5n¥: *!t6lB ntTi nt^if^ ¥ 55 >rw¥ 
^•^5 5W5 C¥i5 5tt¥ I ^C¥f 5rt>J 415 
¥¥l{¥l 6tC55 ¥5 1W5, 5tr<W5 

¥f8n 5¥ 5¥ 55 *55^ ¥¥W «lt5 irJlC51 


5¥ 1 tWi ^|-f¥5ll »rf? 5tft^t TOW 
¥tt¥ I 

51*5rtl «T¥C5 5^w C5t¥ ^<>*15 HI 
¥5 5tPrf TO5T ¥5-¥t¥ ^ 5? 

«1fl %5 <ft5 ^ »lWtC51 
ftf ¥tl¥ I 6f5 515 *15 CTO¥^ ¥t¥ C¥t¥ 
5tt55 nt¥t ¥51 ¥5 1 ¥¥“¥¥!# 5!- 

»1tC¥5 »!¥ Wt5L f«f5"r-5ftt-r 5¥I fWI 
«q¥«5¥i ¥fTO¥ f«5-5t5 ftfti 5HttH5 
C5rt*f¥5fl5l ’rt55iC*r *f^¥» TOU5tf3l5t5 
>lt5C¥^ ■« ¥5] [¥^ 5T5¥¥ ¥5 I ¥55¥ ¥¥5¥ 
5l-ift¥ ¥ ¥¥tC¥5 ^IWl 5Jtf5- 

(JT® 515 *fl¥ I ¥5 «lf^¥tr55 WW ¥t¥- 
5fel 5Wif5¥ «rC5l<t ¥51 ¥5 I 

51-ntf 5C5i 5¥ ¥W ftfH ¥5W 
( >lt5t55¥; ^¥¥tr5 ) ¥f5C¥5l 5Jr«J¥l8 ®N 
C5C¥ its nt¥l ¥ «5¥l5 555 ¥C5 

¥f« ¥5i:ii ¥tC¥ I 5ti§ 5tn[5 C¥l*r CTO¥ 
*rc¥ 5¥5 4t5 ¥¥ 51 *ft¥51 

5tii 5i-ntr¥5 «it5 320015 nt5t4 fiTt? 
to ¥:5^ «5¥ nt^ ¥rt5rt¥ 5i-nt®i nt¥5i 
5t5l 5tC55 *1^51 ¥5*15 HI 

¥¥f¥5 5t55 5157 51 ¥tott¥ C5C5 
5nT¥ ¥51 ¥51 ¥t5*r5 5^ fto¥ 5Ci 
»Sl 5l-*rt¥l *rl¥tC5l ¥5 I 5tC55 *1t¥tt5l 
*rt«i ^^15 ito 

to ¥!¥ flt¥tr51 ¥51 ¥5 ¥15 *tt¥t5 
¥5t5 ¥5 ¥t5 to ¥tC¥ 5tnC¥5 55»tf 
¥CT 5tt¥ I 5<t*5C5 ¥¥|5 ¥C¥ ^ 

5^1 *1t¥t«to C5C5 H5 5t¥tn !5Cf ¥¥ 
¥51 ¥51 

*lf55¥ 51 5¥Jf, ¥tOTl ¥ 5t¥t5t—¥^ 
f¥5 5¥CT5 ¥51 HJi 5l-*rt¥l ¥<€015 
*rClt W ¥51 ¥5 I ¥tC«n 51 ^5rtl5tl *15 
¥¥ ¥5l¥5¥ltf ¥t5ft5V 51 €1 ¥rtor5fj¥ 



1970] 



m ¥1) inr I mm « 

’TJJf 5tCI< ftf J T u ff i 

^iwffti] 5t-*rf«tt¥ 
«f*ni ^ f<nw—1«| cafitn 

wtif ¥ti mw-^* nt^«?rci vtcif ^nri 

^ ▼n 111 «fti 1500 jiwm 

11 ^^nf If «twr¥ ^ti 2000 

Wtll ?F1| in ltf¥ I 


^fi?tw ^6 •fi^, wtw 
^ 9 ^ iti I irmit-f ’itnflfti 
c«ittfiiitnfflfcici% 9fr*ffi iffw iftt 

UlltffCl, «4, 

fl»l I 

1930-61 sflpi PI 

Itl <1^ 4^tl fl«|— 


TfR’^ti citfe am n ^^*11 If I 


1958^ jftCT flftw ciOf 11 t«.*ft?Ofl itl 

<lt 1¥1 ff>|— 

¥tl¥lt 

319 

ft^tl tl 

Pl<f¥ 

185 

n 

W 

iV 

147 

w 

If 

¥tnti 

77 

w 

Jf 

toimfiii 

43 

• 

•f 

c^tfkit Itftll 

32 

t$ 

ft 

^1 ^tf¥f1 

31 

If 

l» 

•ltf¥¥f¥ 

24 

H 

n 

i^iti fitn it¥tri 

"f¥¥l1 

<ftl 80 


«tn 51 «f»r^f*i citf I 4v 





’r*i<sf «rtf 10,000 n-^fiftsT 

^tcf, »rtnCT^ T-f c»iti ««itc^ 

fCll <,1, 70 CftU ]>tft 

f^citffli^ ^tci I «tiwi itwf 

10(1 nwi «ft» 70 <it5f 
fi, i-f «m itfSifii^ ^|5,| 

cvtfii « fxi( foritcii 


icij 44 «tn 11 <111 ^ Clint i«ti] fti m irc^ <ic«m 55 citls si tin 
im I 1959 >rm >rtii rfPr^toi 170 citfe n i <« ic^o itor n not ?si-t 
*ttt« 11 unm I 49 irciT 52 C¥tfe I 


*ft^ Ctift ^ctsr, iitwfifti ^tt 10 
c¥tt nita <iis «tviit 25 cftlS ntt'a n 

IJlltl ¥Olfll I ^WtWT, «tl¥lt « Pl^l4 
cit¥ ^ 4titimf 
C1C¥ 4¥-f «]lt^-r H ¥tlfTl] ¥tl I 1952 
>rtw rffti^ itft¥ 5i-*itMf 

iti4fnfw— 

ifei 9 *itl<i. uclfint 6-5 nft'9, 
fl^oOtll 5 tlt¥ 4 *ftt'«, ¥TtltlB1 
3-4niHnrfi 3'2*rtt^, ifiM 4rtfi»fi 
2ntt^, 178 ntta, f^rta 1*58 


’r«i-r iu<5trn t^^jm m 

itni unti wt«« 11, w «fr« 

itc« iti ri«t «fi 10 ^ft« I 411 nrtiif4 
lien ?fiT ntt'3 fif^ 4 •ftt« 4ri¥fw ici i 
itnri *?1»iti 4 fi¥i-c¥¥ «fit3(¥: *i¥i, 
f f»f¥t«1, ¥»1C1|, 5|(Jftl 4 cnlfll I 

n tniw¥ *iti]i, ititifsr¥ ^or^ci 4 C« 
¥itf¥i, tiffin ¥ ^¥i5 nr¥ii ^ti t 

¥Ttf^ iti¥ tn¥til5 if^f, ¥ 

l¥t¥ «r¥T¥«tei tc¥f¥¥ ¥i:f I trtPii 

4flf ¥ltl Itlflfl^l <«¥ rnt¥1 Itw 
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«rtf «•¥ C4iw ? 7 tf^ '• «fti c<w 

iiiw I f twi 5tn 2% C^fCf 

3% 6% 10% «rtC¥ I 

aiw ZT/, mlf^ 
5% 10% I ’ftftil'Js: 

»tw Wt»l BtPR *tt«1 

f^fwm csj^fl *ff Itff^r® citf ^r® §«f 
'9 ffef^ f»|f^ *ft*l ¥91 99 I 5tci9 ¥9tl 
¥t9 ^ ¥19 Ciri, ¥t9 T'Sfk ftp'll ¥ 

9ltt9l 5l-*ftC99 nt^Cfll 9t9jl 

¥Jtf¥W9 f^9t ¥f9¥ 91:9 9tl I 

*I»lt9¥rt9 C99-9W9 nW ^C¥¥¥ ¥ 
^t9¥9t9¥ *99^ 'ftW ^9® »T9n *rt^9 
9CT| 5ttH ¥¥ ¥ ¥f¥ 

iflW 51 f¥ 9¥9 tnC'at’O ¥9^ 

¥1 ¥t9 ¥t^C¥ 9 ¥C9 9W 9C9 91 I 

¥C9 SI-’tH ¥9C*! ¥¥14, ¥(9*1 

¥9^ ?5<,f*tc¥i nf¥ m ¥ ¥f99f*r8 99(9 

¥¥(991 ¥tC9 I 

¥ti:9r9¥tl 9^99 ¥9 ¥ f5r9 
fi|f¥¥ 99¥^¥¥ 5l-ntC99 «f91 ¥5^1 
9tf^9tC¥ C999 9r»r9 9C¥ (5(9 f¥¥ WJt9 
f9fiC9 5|-*ft9 ¥91 ^9 9C¥ ¥91 

99 1 ¥¥ ¥99 99;¥'il9 ¥¥C¥ 9199 ¥ 
¥91 91 ¥t9 ¥91 fC¥l I 


(23-r94.1H ¥9911 

ftm ¥ti¥ w-arit^: 

<i) ¥r9^fl 51 175 ¥tn 


?l¥f5^ 

¥9¥ 

¥ltf9¥l 

9Tt9 ( 60% 9¥ ) 


3 

3 

1 

1000 


ti 

if 

>* 


¥1^9 fen¥9l«fil ¥C9 ^ <rt9 
f®9 (99 9C9 ¥rf¥r¥t9l¥ 9t9C¥ 

9t9 I ^1999 C¥l ¥9t¥t9 clC¥ 1f9¥ ¥9tl 
919 1 #¥9¥ 91¥ ¥9¥ f9¥1 

C9-1 ¥¥, Nn ¥ ^c¥Wf nt^ 99 
<99^ ¥:9¥ (99 ¥t¥ 9li:¥ I 
(2) 51 5< 

(9¥¥ 1?91 

¥¥ 

¥«t^ f^¥t9t9 ¥9 c|C¥ (9t¥ 9r9 I 

5ti:99 ¥99<,: 


l¥t^¥ 
3 „ 

10 
10 » 


8 ¥1&1 
36 „ 

16 ,. 

2 ¥tfe¥ 
20 


(3) 51 

r5(9 

^ 999 ¥¥ 

(4) 61 

999 W¥ 

¥tlli¥ ¥Ttt¥® 

r5f9 

¥919 999 ¥C¥ ¥tf 5 (9(9! 

¥t¥ 61 («(¥« C99t9n9 C¥^ ¥|9 C¥C¥ 
(919 ¥tr« ¥t^¥ ¥ItPr® ¥ (5(9 C9N 
¥9C¥ 9t1 I 


56 


tf 


t> 



^ TfkrsrI 

^tn-c^¥r>ttHfij -ffioi-^ tc*if|jr-«f%i -ifw Ofw siwtn® 


c^’iw-prtwf^ifCfi 4f(5 mr^r^N « 

•fif« I <ii| ^c«i stuf 

J^W^TBI <6 TH f^% I 
cBfw-wn fi*r-f^wH1ii c’l 3^ 
Pm ¥t«r ▼£! <ttc^^, f3r«fif 
«ftffw ^1W9 nftjitrt nt^it 

^tf. c^k»n ▼titwi Pifcw 

<rFfii<5 it*rrtPrf nft- 

5t»i?i mi c^ j>feirt»ir intfft m i 
ff f ( ifk: jrrN ^ Ws'e m) c^»r 

Pm x^ w«tc^ tif« 

*(fi5f»|j»i ?titwi 

»f"^# >r^ftT >f^<jri? s?fi 

9m niPnr 

PrvtJ c^ >rmi ^\^■J 

I 

c*ww vtitciti 

f^<f r,i,l,tm 

(Ilf ffff |j«|f|9 

■1%s 3T|tTitl •iflPtfilf <4f^ f9{;«i|9 
^fllf '*ftftf-cfV“f«T mi cfcf *rm I fl 

9t>TtBp[f 

•t?fl«fl fl (Mms) f9<| ’ifttPTtn- 
«Pii ^Imcii fttf> entif fit fi I 
'•t •iif^ 4fli >rtftifT 

Cfffifr ff*fTtC<l fiwtf 

(*itwrf: ^Tt^carff^fcm Pwi) 


ft ft i c^^^— 

(f) M+C--M- 
(<t) M+e--M^+2€' 

(n) M+c*-M+"+(n+l)e* 
(M 4ftw Cft!T n?t«f ^1 ft«11 

e’ ftHT h*lf ^ ) 

.99*fi ^ ft? ftC?l 

m ft*ri mi mi »i"»tt# mfei 

f?tf ?t«{tf ft? Cf, 

ftfts? cfti mtBti 

C?^ W»(< ^ftfl «fl[*l fWI ftfll 
^ftf ^tlWl C5tl ffftftff 

^■sf? fii cf ftci? ftftWT 

•tftFtftlf ft? 

^fft mi m <*i?^ *rt« c*i«ftitf 

:r?f mi ??, fttf 91 

?*!1 ^11 ^ttf I oq^ ??t*r? ftf^f ?f*l 
f?l ?>rftafiri3f ^cjrft'f ^tt* i 
fttm ?tnT cf^t? '« ’fjftc?? hft 
m ?!???'»m I 

fiftftf 

lt»ifiiT-iftf? >rfttt?j ni*1ff^l? ft«r«t citf 
«rfn Hftnftr^ ifft fn f 
*m <5^ nmuftcf "TftH ffi- 

ifff ^affs c5Wf jftaqtsrti fsitfn f?ii 
fm *ifff5s ^ti?«fti ftcfi m wii"^ 

•mff? ftftf, fmm mftit fWf, 

?^ii I 
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f^rnr 

^fk t 5 «ti\ ipr «i<t< vr c^ 

fi, «tfw c»rt?i 

«rrit^ft « c5h¥ ^tsn «rnf, pr^rtw 
fiTCT «iti 

csVff fnti 

I mPsc's f^r®« 

•fW« ^\%^ •<» *r5 

wi ft<cw i»c» *Sr ^tw- 

>r^«irtfr¥i fwiM c^«i <« 

<rc«jTl5 f% <3iff 


1%) c^ c<»t»r '•fitw <\ci ^tn 
•tfi^r^ ▼iw cfti 

c¥t=r '•fl5 ftwi ^^twl 

«3r fs^f^l 

•ttnri 

^ffpnr '« 

it<n fi ci^^nfv « 
ifv# a cftJj ««=fk¥ ^nfil- 
^9^w mv§ 
fii cw<n c’lii, 

ClW Ci^lf "iftF *rfii^ ¥lt*! 

<51 f^<i f m ^1 (1*1^ ) 


I 



csi^t« ti I 
>T^«tff ^C^l Cfsi !f1, 

wtf^, cft^r 

c¥t!i «it«’tti fHti *r^. ^ »«¥ 
ffi¥ c^^sr 'icii ^*ni ¥w, 
fkz^ ¥ci, ff 

ffl5IV-(fwi iTftl^tf ^tC¥ f?1 

¥C*f ¥1 f¥l¥>? 

f^f¥« wf «rtft¥i ^^nRi- 
¥¥ ¥ ’r^'irtfiffl ciw cshf 

if» if« (ifjtftr*itCTl^ 


>ar <¥^5(15 >l^JrtfC¥ C^lf, "itsi 
<i¥^ f^c-i^ "Ttfc^a ¥t fi c»r^ 
>rtf¥l5t¥ w «rJt^^f^l¥^lt^^« *!tftc¥i 
S|f^« ¥W ^¥^¥ frfnnf ¥11 I 


1^ »llfir«ftl¥ f¥fni¥ ¥Wtl Wlf 
m ci¥i§fi ¥ti¥ I »ititin¥: 
^ Uftl Cl¥^n ¥11 lit— 

cm ¥ If Cl¥^ ¥1^ 
tff^ftl I ¥1 IW ¥1^ 

fffir^liftfl Ijpfiti ijifti ¥«¥ "itfri- 
1R¥ ¥¥ ntfH itu 
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<if €r*icifor ¥<rt^i ^ittt ««fff ?i- 
«tf, ^ TO, <> TOslJ 

{ WJtTOtf»l^ ) «rw ^CtH¥ 

^1 sr? W ^ (tn) >$nK Iff# (e, 

WtTO (ra/e) 
ff%tl <ftr¥l m/e TO«I5 i:¥ 

c^tftpwf mm <f¥tn ¥11 fir 4^ 
CTffswi 4¥ WfF Wtn TO® (m/e) 41^ 
^TOWtTOl «rtC*ff¥¥ ^®1* 

¥cir 41 ¥i:»r «Sr c^iifiiwi m/e 

Tfw ^i¥ *yi¥ sum TO®¥fJi f^i 
¥[f¥tci ¥C1 41^ fini 4¥l5 

m/e ftwi iti 4fj5 ^fitil®lil 

*fflft*r¥ ff »lttl ¥t¥ ¥C11 

^nfi^¥ «?tc¥mti nf«r«rf^i:® ¥[tiii 
i^rs •rtfi, ¥i-i<t^f*if«i eit^r^ ¥fi 

fcn, c¥ti nit< •tftc<i ftan 
csrc¥ ^m ¥ji ®tc«n 

¥1 ^<1 ¥111 ^iit^ iff c¥ti ci\n 
cic¥ TO*r¥tn l^finffis® ¥tii ^¥fi 

¥11 1¥1 fl, ®tTO ¥l-l4t^flf®l 

ifftllJ Cl^ 11 clkll Ml ¥11 ¥1¥1 
111 ir¥®TO» ^¥1 (iW^fl ^W¥§1- 
ifttl ¥fltl®l ¥11 fl 41^ till 

Cltf ICll ^Cl¥5l-lt%l 

¥tim If ltllt*rfl¥ ^¥1 Cl'f;i¥fl 
ffH tifii fci imiw fnci ¥ci¥ 
nfirlJiwmUffl ¥ii® itcii 411 ^ 
IfTOfll ¥1 flfl ¥Cld¥l¥ ifitif-r® 
¥in ntiw niHfi^i ^ if-ntiitifi¥ 
¥tSl sjll ftitCH TOC# 4¥l?l TOti 
IflU ¥tltCfl ¥¥fc¥ Itli 41^ 4| ^1- 

Z ITOl Cl% ¥^¥ Cl icf¥@ ¥fC¥ 
fl TOC® 1*11* 411 (?rl ItfC¥1 ¥C¥ 
Cl *ft¥ii iti, ¥tr¥ fl fr HI f f I 

6 


TO WtHtW llfiif fftfW-OP^TOl 

41^ ¥ifiif¥t* «riri ¥t*i I 

411 eif ftn, ff f¥ ifllM lci¥- 
1% ijifti ¥ici ^1 

^¥fl fn ? 41 tic* 111 CIC® ltd, ^ci¥- 
tl-l(%l ¥tltC¥l ¥C1 C¥tf ¥1 Clt¥ 
¥11# 4f#1 IcifSl Cl5ci C1C¥ *rtci*, 
111 cil ¥tlt*¥tl\ Iciftl-lftri lfl« 

#Cl##l-¥tf¥ > ¥1* ¥tll^¥ll ifvi 
( ¥tCltlt#C¥H cntcfelf^ltl) lltl ff w 
¥tl ClCl Cl% I ^¥1 Cl^CH ¥tll^¥*l iRf 
Itltll®: 7 CTO 15 #Cl¥5l-C¥tct« 1¥ 
fll ¥tC¥# ^¥1 ¥‘lj:¥ ¥llf#¥ ¥*C¥ 

fci ¥1 nc¥ «# Util ifvTO* #Clf|l-lf¥ 
IJlftl ¥wr¥ fCl I ff ¥ 1I^1¥ #tl¥Sl- 
ll¥* iRp iff ¥11 ¥tll^fll Ift** 
llfl fl. ¥tfCl ¥*l!l»t¥ ¥llfl¥ ¥1C¥ 
fCl <# IJH® lf¥t¥ 

¥flf¥t?|l ¥1C¥ ffltlft® ¥1C¥ 
ftl (11 ¥tl¥ C¥CT 1¥1 Iff fC® 
•ftCl ) I 4# 1¥1 C¥C* t5 

¥tlfl¥ ¥l-l<f^t¥ flfl fl ff¥ 
#Clf]fl-lf¥l nfiiti lt?tCl 

niVti^i ¥f#i ¥tffi« fill iftiitf 
Clt¥ Itci 41^ ¥f* ¥C1 ¥«’l<f^¥ tcm- 
CltlT -ita ¥tiri¥ »fC¥l #ff¥ ¥t¥lt 
itCll 4# ¥C## 4| n¥f¥C¥ ¥tlM- 
¥fltll t<vlfll ¥C¥ Itltm: 30 C1C¥ 

3 I Itlf ll *C¥ ClClfS® ¥11, ¥l*t^. 

Cl 1¥1 4¥#l ¥11 ¥f, Cltf Clfici Cltl 
4¥lJl Itrilf¥l8¥ ¥m ^¥f* fell 4# 
Itfllflt® ¥tflt¥ ¥tlfl¥ ¥fll II 
iftfftltl ¥fll (M*) HI fl 41\ 41 
¥1C¥ ¥tiri¥ ¥1 H! f 11 
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50 

^T4ftl ¥ft I 

nft- 

^tl'i fl 

Mf5 ^f«r ’«^r-nti^f*fr^¥ fn ( 
<rtif: «?i*r m 'stfw 
c?<ri ^ ^f5(« 

‘•fli vtf fnw ^1 ‘Sr 

cvt^ 

nC’f *«« ▼C*! ^’T5s«t^sj 

«lli 

’Wt’^5^1 ^J»l®Ss^-9rtir "1^« ?f%« >icw 
^t^c® <itc¥ I ®t^ fetwwt’tr 


®f-^t^^ nt^tl <flf *rNtf1®: 
60c¥t¥90 lc¥f|sj-c®t^ "ffin ^¥|^- 
iftr^Hfti¥ami »n 

f¥f C^1 I ¥H1 ^¥‘*ft«*rt*rf^¥ c^ 

f¥f®nfi(rm'itm® •rtn ®tw?f 
®t»w?t ¥c*5 ftf®t ®?f<rr'OT ¥# ?r® ntwi 
«^-^fT^® ^n® ®«-'!ff •ftwn 
I f^X»l ¥¥rt ¥W<J 

^4 fW I n\ ^t®, ABCD 

•H®^! ®1«f^® ¥144^ '«^® 

fifw 

®51 nwi I ®t® fs^ *!fiwi 

«R?^Tft ^fec® *ltn I 


ABCD+c’ 

ABCD* 


ABCD"+2e-+ABCD* 
a; + BCD' 

AB-^+CP - 
i I 

A*+B- A* + B* 
CD++AB- 
AD* + BC' ^®Ttf? 


• •« 


«• ( 


1 f • 




t • « 


( 1 ) 

( 2 ) 

C3) 

(4) 

(5) 

( 6 ) 


ABCD^+ABCD —-*• [ABCD. ABCD]*-*ABCDA* +BCD •» (7) 


^5nci?r *tft®wi c®c® "ni c^t®i ^tc*®. 
«»tnf®® nt® ®«®i'«j?i« 

®jl n ®tifSi® 

▼W «^t5T®®f® ^®^ 

I c®t® *tf®l5® 

ft® *1111, cmrs, 

Cffi I 

«rntf ®®^i ®®i ®ii ®[®ii 
«rtit®® I ^c®® w cfti ®ti, ^ti^® 
®rtf^^® ’tif c®i c*i^ c®t® 


®tt® 

*fff c*r c®c® <Sr ’fhR 

Cfr® 4® 41 ««®tf4® ®4®« ^fl 
f4. ft® C®t4 1®® 

ft® *lt®H ft* f1 I ®®*t^ *®® 

nfiiftf®:® c^Vt®* ®lttc>n ftfc* ®*- 
4<r*i1f f ^® ta*® cf® ®fe® in nt® i 
^® mH ®l5f®i Oitiftn®^ 






^ fii cf^ ^ <3r c’ftc’f? 
m/e 29 ItH 4fll >jf ^ | fttc^J- 

CT3c»fi CWVM 

!?i(-c»H,H« ww ^ 

■Jf c?<ri ^hri f^atc*f^c^^ iVf c^ 

cfn« *ft«f1 >41 ^it^fTI 

cifc»! 

oil ^w^ fll^l fWI «l| 

«f«cn 

c*rw? <«l 15r«i*frtc»i9 cf^»i 

01^^ 

am itfw »i^f ftcs’J*! f«i 

m » 

«rt?i'8 <<^^1 4«rtcsr ^c>i «t<n 

atPi m 

*tff*rtr*! ^=3fif •iftjitrt 

*fc? itfi 

¥c»i «Jt'fR¥ 

JiCT ^rs *ffc9i 

•(Win ^1 Ufkf m 

atimu ’iiw ^ w «i^ 

ati^ ^5f« 51 (7), in "SI 
m CFll '•I 

t 

'w[^T[ti ^ f^<ci C11 a}5*i^tfl 

^ 51^ ntwi c5 

*rr«5m5»i =111 51, 

«tta f^tlrm c«rc^ 9fitai 

fifa* 5C« *ftci (M+l) «ff| 

Jimtin: fii« 511 (M+l) 


««*'5f cnt ni c5k»ri ( mtfw, 
liti, 4 %m tW3<, 5 ti:fi 

ati^ atw^l ^1^ ^15 41 ^ aft, fff 

(M+l) C5H i»« ^ifti a^ii 
C 55 f 5 » c’Ac’r* 

ftitWtl Cl*! W^< I Cfl 11 , 

atifif atiwi ntfif n c«ic¥ 

itltstcsfcii citl»t5|8aTci aitfifif 
nkii I 

atwtwti faf^n afi 
iniatm i«n 111 C 5 , atifif atimi 
«ii^ nii^ ftcn ati 
>Ttiti*r^i acm fen* fife* 

at* :— 

(a) nfafeaatim*5tf*51 
(n ) Cl it5^ at*ti» at* fpai (i^- 
^itfa I 

(n) ^felrtn nta* atf** i 
(1) n*1ati\i cikn* aitfiraa 
atifcii I 

•ife ni anjafiia iti? nfalSaatiti* 
atfiife 5ta nicic* cint at<.n5‘5'fi 
at*! ‘fl* fen*^ fife* aic5 a*-*[f i] 

a*n«->j{ir* 4 *^ « 4 f*i 4 ifii 

atitcf* aati) cife ci, •jcf* a*[a«t^ 
5 ta a*-*!?^* uHrtwi 4 iti f«fa» 
natai-fiiHar* n* call cnci, cifcn* 
itii ntHwaJi iji^i fenfia ntatn 
fa^11 cikn* atitcii latat* 5W anfia 
atici* ^ifilT ffa nti ai^ nfiifetm. 
fitni at* ani-ntiitifiaii atifia 
atici* nfai 5iti ariin ^fa at* i 





c?j-f fSnifips ^t*r 

ntwtTfSif »r^r«it«r5» « «iti^- 

Pi^fyjrt If^fetwta fit 20 
«fw ah f «i!i I 

Wtf »ITltl '5tfi ’Jl 

®ii%fi«t»i •ftffi I fI * 1^1 

f«^t« fir-'TitIfl ^8fi^ ffltt 

ff J I 

jiifw *1? I 

'419 «r6« 

’nt^9 f«rtlf 919 9tf9t9 feni9i^ 

ntaj 6t^ I »rf»i fH '*cf wf 

fr9l ^9«l »1lt>1Cf 9»ll 99 
fltf Jilt I C9 Cf fsT ntw <Sr »llt»f 9t91 9tai 
^*1 9f»t tC9 ^t9 9tt9 I ^ 

^Ijf! 9C9 9t99t9 *ltai ^*1919 SJ'^t I 

*1*^4 ♦tf 1 «9f 15 9mtW C6^9f 

cfai f^rw f 9 i :9 atf jii 9 t 9 i 9 t 9 ff-fl, cn 
f5IC9 »(flf1 fW Cif9n5|l ffl 

^VS\ Cf91 f95I«»9t?|l 

f 1*1 C«\9f Cf C<99 ^*19 '99 «rf«t#9l 91 «W^ 

fwCl »9Cf flCl 9t91 W 99’ll. 
ClfflCl «itt»l I 

riwl^lH <9l apfiJ 99 f99tl nw 
cnwi fittotfiiti 
TltsifeltWtl «lt»lf Cf^ltWf lOtfeftf 

>l^9t9 ®t: f^r9Hl 'sftfil f^f 


*ft95 •n 9® ^Wfi^ C9t«1 111 CftftCH 

^ttll ^ Iff f«89 IW fllT^-flv 

Stiff 9tft C5\lf Cftai fl 99 fll «1 

itltn Hftf cii? 1191 fCf fifi5 

Itci Sttf.lttf until Itll t^0’07 

cfcff itf i1 ft^f fii itirs ffl 

9Ci:if I 4($, fn *(Clft9 !Rflt9 10 fl 

cift I fftfii «rfzf icfiii Cl, 9t^ 

cgtifi niit^i ficitfi i^titi ftf 

«riif: atf 5 tCf cif fn fii itcf ici 

fltn 111, ft! Din f«f 9Cll. ftll 

flCltfl ifelltl ll-fJtll ^f^9 fl 

fftcii fCf cm ff| it9 cfti fftitci 

sttf ,11 ciri f icitf 1 i^tcf 9C11 

« 

ifi*r fif ffcf 111 fC9 itffi 

‘If 4|f 19 f9>?*f fIftl 
flew affJtfl fftcfl fmflCfl ^9519 
fC9C111 A fff ftl 20 Cftl5 199 

f tffffi« fpiiti fisii f It® 11 

•ffl^ll 19tWffl9 i^tti cm 
ffl5 f®|5 ClCf flffl, 19 Cftl5 199 
'Wfl f9f 1) I ’jflltl Cltfe 9f^^ 
^fls 11 Itf f9f I ftlll 

itci ltd Itfl ICf ftfV 9C9 ffC9 
fC9 Itl I ftwlltcil 'll fid «llt1 »4 
ftitt ftfwtd ftfii Id I 


ff 16 1151 II ^Itplf 9C9t9 I ffl5 If ffftd ffll ifm Clf 

nl6 9Cf1f"^<f1f1^|Cltftft9 «llfl8 fff f9f IllfTI fftfd %1 ftCf 

iltidt f* Utf 16 l[6l iilllWTll- flflf fif l€ltlftft»f1,ffmincif9fl, 



fwi <frttitJit^jt« I 

1928 >rtw w*i cn 

WfiRt*t 5t»rtW1 ff, 

f^<rrt« ®t! •icfl'»i 

•a. twf <f*Rf ««l 

<rc'«hitsrt»iTt« 

C^U ’ll*?f 3»1 I 

»il f»i*ic^trjrT«t>f 5in« tt 

w ’Ttnu 3fij8 cm® ff*i 

flcntnchtn w»n^« «r®i 

^ »i¥*i W1I «rti5 « «rt^fli «rgi 

ff>l I «Fi{ 5 3f»!53 *«? nvf 

<w >!?3r c*fftri irfwT 

^t'OTl ft*! 5(1—^18 *fC«(T 

fl*l ftdtfe I 

cw 4181 4t^»i 

C^VT^ ®t: ®«S 

fM CHV «i«»i c^ ’i^ «ri<^l'« nHv 
c’fcf, c#^«i 5(1, ^r«f 

^tiT? C^ ^f*( ^fll 

finite, 'StCTfl WI^ '«|8 

w»(<^fsT «rRftf I 

wfvrc5(»c^cv 400 5(t^*( .Srivf 

c<ft¥ A ^Tic^rd «rvltf« 

¥ft»il8 §in «Fii f nici I 

Cft^ t®, f^. 0 . bsfirs ^cww 
fl^tif R(. 18-^ ^ftj 

Ijwti !^t«Fi, f 7t5(t(si, c^Ttr^fe 
(it*rt^. *11^ 5n«ci, 

f^ww, c!iTti»nt«n « fttwltr® 


677. 

(Plh aWTftiftl^ <w 

wti ws ««fir 
^^*1 5?TtCTf«1, 

citn fidici cw w 

tcifcf '^<r5r9 f«. f». 15. ¥«i 

<«« ’ll fsiM 

fn I 

5r^wt^??F v*if«i4'r« fs. f». ItJ. 
^sfufl mw cB^t ^j(\ 

«tc^ <fKC*r? f®. f® ft?, ’fit® fcin I 
nw 5(f nci) 

«i*itf^® ¥.t»( *iwj 

^t«ftCK ft(pi wc^ ••’iv *if5iitcii fif^i c?t-r 
<An f5(«<(tait'« 

ifc® ntc« I 

t’9t’(t« *f« 5tM(F fkcm «iCKj^ r®. fs. 

18,. f®. f®. ^ srtfij c^iyr»r® T’rtc^f dntffi® 
«iic*( c’T^tUiii^ 4 r«tn ^(iicfr’f 

5(1 Cf5(, *lf^ ■« '? r®. f». 

»it« I *(ti!c?i^ ni’f ^9, 

c*it»t*(t^'5fl <<(1 »iw I f®* f®* i 

?rtf«ic?tf<«t(i '<c*tc®i5 cw5(tw»i ft*fi- 
c(i“t4 5itt»r n\Tii t®* f®. 15. •rtfe®tc« 
»ic® 4# ^n#ii ftftcf '«f 
Kflcifl 3r<j fnci5( i f®. f®. IB' 
fcf ¥«^t(( ®C® ■flC® ’®5f* 

t(5f §n’F«i cnt’f ®«i ®tfl 

!(t^ <r®t1 ®iC® ^ 51^T[l »l'5® I 

^ ^na << 1 ^ 

«:*ra f®. f®. 15 flciff ®ii ^c«f i a®lB 

f^fii 

¥11 ai*® ( 
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fwi^i ®t! ^t»it*rr5(»i 'fl- 

^c>ici^ c^. 

WH vf , c>! ffl’rcf cft^ < 

vm 

f«. f». tB'fl 

^lf«*tl*» f5[C-fJlitW I 

f». f®. l5-« 'fl* fw c^cf 
cnw« trtn’Ft* 

cwc® ««’ t®- ^®* '® 

*IW I 

m«ri3 ?n»i 

ifcf c^ ^TTlfw ^«1 ffl, '»TC*rs 

fm fti 'ttc’f I « 

W\ «ti»r?c^ 

f®. f®. f5. «rcitn 


5*fl 5«l ^ c^i I cifirr*! c^tii «i^ 
▼•( wtf ^t*ff c^P5 fir. ft. 

•srwH I 

> m «f*r^tv w'ti ‘wcf 
f®. fs. ft-? «citn fi'XitiT 

fswftn c«r?tc?»! 4?. ft* ®it?t5i 

C?, CTO f®. f®. ft“i 

Kt? '"Tf ffW ntci ?11 'flS 

®?w ^ff®- 

31|»5 ?fc|'Itvwt? C^W ®®®« »R®1 c??1 

c«r:? I 

c^t? cft^t 

cjjf^ ?5T? i^fsl 2d5 f'f® 
i®^«1 10ft ?Ttwr??tfl TO^ fCl 

C’ltll «f5T?lnT« CTO *lt<cw 

«rf®H ?? liF ?TtC*jfinll ?ltwft?1 

c?N<t^® f®- f®- ft- 

f^ian ®«i I 



9rsf d 


— 1970 


— (9^*nf*r 




«nBtsT iw c»fw »rWCTT Wlii i 

ilfm*! •rtfilw tnf^c^ ^ I5*ic^ <«pi TOPJ ^ t^sTs 
<sc^ ^stm\ «ni t»»l5 ^ ffw ?tii *tfiw V n ^< ijj^wcv 
’wl5 ^ftf^ fnm I 




C5f%f cati 

cifef 4w .«rf TOfiii—5^’TOf 

^<9 CWt^ I C«f« f^fiiwsir-^ltlwf fTt«tC« I I»i^ 

cfw ^ (TOrt 1 ms fiinff 

*it«fi »i?ni csf^i tiif 1^ ’’Rtfi^nr I !«, <?il 

CtWl^C’V %R'<nt® iFJt^tC® TO . Clt«T^ f|»l 

05% I 

5ptrf cftS tii^fr dttcjR? ♦ifiTO 1791 jjfltwr 

^ititc^^i ^f’si w I iiU ft«nit«tf fw 

5111 am ^11 iW^^t ^prt^tiro =91 ^t«irtai to 

^«05 591 % aw ^ 951 *109 •IffOBi 9l»9 *ltit9, 

ftsitwfl 9t c*ti:»i tt5^t9 TO » ;« TO fiwlwi 

f^fi! 9f^5i'e ^11 05% (fjfi ar^n fi*i ai*if«3?)jr, 

atni faTO 09^1 ^P\^^ fi»r 05%9 ;9 toi$«i 

TOt 9 TO »nw 

’rfiti fwitfta Toot I TO c*T«ft 4 ^% c«f ®9 TOf ♦itfSor 
f^OTi TO TO5 cfW K5^ »!li 519 stsi—ttflsu ft? 

^itstoi o^toWob etfitfl «it<5ii ^JUtwm TOft^ 

f<iTOl?«N % 9 \ ft osfti ftft |;ili®t|jfC5i9 owt 

OTi:«W1oi *tcw 5VTtitc®ta ftwt^ w^illos 

ftwH »fTO »r« 'atCfl C®ft BTO t;ifr®STO9 

ftc?lfl 9 Jt^TO ftft 

al^aTO ftwt^l «99W aTO C9!i—C9»f C»1, 'BCV ftft-C9t^*l 

•iftTO i99ti ^icw fswW 1 cfc»!l^ atilt 5c»i catai atca, to tot 
* iat<ami, atilt ai at*f wfa^aa—cfla ^Fttwa aa i c»ft cat a« ftft'cata»i 
nfilTO wTa ^tw calif cfTO wcaf %ta*tai aiTOi a'ltatose 
TO TO ataft TO ata I <ica oBft Wjf ^itft^itc^fl tift ^cia i 

WtOT a^tcf ftpta-ataata TOlc^a ata to c %^ i osfta TO« 
ftft iitv aacTO Piwl aita caacatatc^ atc^-aTO nitai anata TOta i 
ft a i tia a ^aaftca ♦rItTO afr^ftaia aT5it aaata wcv ft*! aitatosa 
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I «»t^j c»i^ f^wtCTfl «initt<w snp ^ ^ t?** 

cw^tv 4^t?r C5^1? «ii[ sni 

1825 wnitt® CTOlWtff m^fJTW *n:f 

w I ^^lircsr# ^ttw'e i ^cir 

I a?t^ ^•ire R^fftwr i 

'«it^?!»n^ 'iR I 1820 KlfTir 

c^f^9ffws? c*i, c^si nn) to TO ^tCf 

C^R ^1 %to 55 I R?to5 *t<t55F‘t 

5^t5ii5 c*rw f^g 1831 

i 5«rT '«m 

TOc^g fro vt^il 515 1 Rft’55?tg Rtfg^Ftg f5S![j«,w 
^tcw sTfttgtg »Rrfsf c?5, ^(tg (?{t nzw 5t5TO «?t55 '« »!«j^ 

f^5TC^5 «l*ffg5t^ f f55t5 ^5551 55 I 

5‘Tt5trS5 ^f^^-fg:?f5C*f5 njH 5515=! 'S 5^51^5 <R5[g5*Jl 

I <11^ ^t5t5 gt'jto '« ^rof® toi5 f^’ 55^5 (Rt^itsi 

’fr? C^tC»! I 1825 5^tw f*f5( ^Iti:gtw<&5^ 5t^t5t5Pt^5! C5Sp5 ^tf^ TO5» I 
^t5 IH^ «lin?r5 tm 55t5C5W 5^r5S!t55 «!T!C5t5Ttf&5 -(t5!5 

?fr51 '«Itf55t5(& 51 ‘^5^ fgf&ai 55M I Cl 115 f^fll C®*I ClCl^ 

•tt^TO lt5l «tt« ITto Itfll 'SJtC»t1 Rt»It5tl lT«tl ISSI 5^51 I 

iiti ^55 5tc*r c^ititi *ttcaf I ^jti (?5t*nt^ ciiwR— 
uti cic¥ t5 ®ftcii «iT«il 5tc55 n I 11^ nTgtcii mm C5t*"»rt^ 
i»intc^i:^ I ^titre c?ic*R, 5t*r uti ^ti utcn 
^l»l 5C1 iri I ITtCll «l*l^ RtC5rt-C¥ ^*1 ^ci I ' IJtl 

^55[ Ri^t5 it^pgti mm Rtc*ri to itti ii i iPTt5tc« 

mm RW5f =5cii I 5C»il l5R ntgcii rRi ^inti c^l—cifiR i 
I'ltstc®! mmtm 55 '8itr55tc5i it5i fit^ i^cn to-c*i\ 5 «rv5, 
fifiw R’tJ&’wti 1^5 TO% 

5t«1 fltoll*! flWltCl ItBlCgtlll 1867 5ltn? flWtl-lt<RTl 
Rir^i «r5ti C 5 t«l—^ti 5to c®f«i cari riHto mmtz^ 

♦tfi^TW mzm « 


tH WftnWJH 



^ W ’^’5 ? ^t^»f f^ * W^ 

08fTHr cw '*w^ fw5» ftc»w c^t^^ ^* 11 :^, 

sii ft ? cw m tir.«tfiKri?i wm wT^v 1 

^f*r w ^ 

ifCTifpr, ^1 ^tcwn m^vs m 1 jr^t^wr ^^H^r!r c^^^ *?l> 

^«ff •!. cn ?1 c^sf ■IT*!^ vwciii, c^f^ fev m «if fl mm 

^ ftw *?tfn® m mrnj'w 

fkm, ^ fani'e tnn ^ti '« f^t^^iitei 

^3rt-*rM^rl (?{t I c^'sr iitin c«i—*8(t«rcf n 

■f^-'Jt^m ^ Ji'ff?3i 'tm ^5 ft^r, ^tcs 

it's! ^ *tw 

m<\% ^(vf ^ «ttl^ aRf^^t«f I 

*fWi? WC 5 F hwtf^i¥?rt f^ftir >m 

I m mz9 ^»iff 1 

’ift w>iui^ iiicorfl 

*if»rarni?j ^BP5i «fft cut^T^l^ f^f^^ i?tc9 9ft 1 vi)<r5! ^ 
cft5( m wJJi ^tn\ ^\v, ^tw 

?ra»r »f*li:^ <t?l m vm 

^-c^ti^ mm ^it^ftft w.m mtm cMci 1 ft^i uiir cm 

mc^m W ’ift m^^\ fm\ ft»i jri w 

« 11 H nuft lOT—«lft ^t*t ftitcsi? w «fm( 
ftfil • bwr^c^’w cmm ^ftft 

w c^cf ’ifir* c^t)» ft»rf^ wcisr, ^ftltfl 

TO m c^ ^Jtfi^ft I ftf % 3^1; ¥tf *1 « »r9 

toj*! !fft^ «t*t c^rf 411 !! mi 9 

^unft^fts C 5 «i I 

•rft^tr® TO c«rc^ «t<w TOft^. #t^-ftwr^«i 

m\ TORU TO *fft?l? TO ^ C^tfr TOW TOtftft TO TO I 

7 
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4?cRir c^ fr^i ’?>? ^ m 

*fw ^Mtif *rtf»i^ <ifim Mtf ^ff»i I 

'«(t?r aj^i& ?c»ii ^ fRi 4?c*tw cw w i 

»npr« ^ ^ 3*5%, wwc^ c^ •rciw «tf|jrr*i 

f^<?r 5f|tw *1^ 

<ifvrt‘i %5 f^c»r w W2# CT nx^ «1 ^rm 

c»rtl& I w-<arf‘f 

JTR^tw Pi ^Vs <r^?? c««rc^ *rt« ir*i«t<f 

c=»l I 

^?»r »r%n>>n fii^ir*it’tj im% c^ifara *ifK- 

f»r»lt« *llt^ ^J\ I C^W%ll <Hft<»!:g[|5 «rf^f5?ii^ ^t*pFl, '« 

^?i:f i ¥*it^ m 

^ni <Rtw «fT«rr^f^ 

?iB**l «Wt 9 J «?t*ft 5 »ftf^ ^^Ss? w 

TO f^^l^5'«{^ -sitssi^fii ii?i"»*tc^ 5(WT f?if^t5 «rrft5i-f^«w 

^•rr? I f%« I »nftc<9 

^c»i ^tm»nf’?f^ ^ «uTx c»i^ TO’twt<f^ «r9 c*(tfii^ *mt«f 

?fi %^c?f^?it*J, c^fl^K CTtfJf’f Wf- 

»P5j5 c'sirfgRT 3^9 1 

’tjt’^9 *f'ft< y'ent?! ^ti5W ffi 

^ -aim I600 w to ^vfv'fkf^vc*^ 

< 1 ^ 4 ait^ c*if®^3f I TOW* *t* ^«i-3Ftc»i* ^ ^[^*%»r 

inr I <i?t< c* »!TO Tow* to A nf?*tw* 

<W*» ’WTO ^ ^*1c<iir (Half-life span) TO 1 

c«i»^ *r*tc<* CTO I c**3i—i^wfNw* 
< 1 ?*-iStTOt»r 760 C^ W, C*%5tw* 1600 to, c*tf«*tw* 21.1000 »r*s 
TO ^rtf^i f%»rTTO* f*f%*w* * 1 * ^ ^TO wm 

*ra[TO **n «tt5 f^%tw f^<* ^1 >w* 1 a«tw ^ tg l' TO 

fiffjm^* c* *** b^f^TOl f*<f* TOTO, ^ 250 TO** TOWff | 
a** Pwm ^ ^ TOW «TO ’fTl% Pw «*t TO 
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m w*?# 4t<cv, «r<t< f^Wr 1^ c*t:w «itwi 250 
c¥t1& TO c^’tftii ^ Tim wnvf I oqc«c¥l TO»nr 

•ttem I 

itcvjtfM nl 


K\^ ^zm, 'sts nw ^mtTO f?cir f^wi 

tjF? ^ t^ I 3p5r*r:^ c^ i 

<fn:flt«f5! wrwii '©t^i ^lari ^wt- 

cs^fiwi, ^^irti, ^fii%i, c?«f c’^rc’v t&si j 

I TO utij «f^f«r®, i^csi^i «n:*!n 
fn® «r^ IRIS'S f c?f ^tc<p I ^t® ^^slt *ttcaifl 

t 5 *^51 ('01 ^«i w C¥«^« m I 

C?^ C^W, #51 »nr9 10 c«(!:?F 15 I5t*f «l^'?»'5R«tfl (Scrap) 

wc®’^t'f I iilt *if<5iti #5ic^ 9!Wm« W f^wT^fll w? 

I ^5rt?:5i ^C«ifrar Dctinning-«1^f« ^CSt^f ??r I 

«tr^ 4jt^ f^;^ w\^ I 

51^*1^ 1970-71 »itsT 5?t^ft? 5 

C^tlC^ I life 5 vi’F mz^ Detin ning 500 CVi^f 

750 t»5? #ai *rr'e?n i uq?i ci^t# ^r^i 21 c^# 

I ^\m mv^ Tf^ ^n\ 3}^ I 4wf«t^ 

•¥tltv <fC5N CSZ^ vijs^'v '5*T« I 

f^f«ii c?c»r ^9v\^ c^«rr i 

•ri^Rf ( ) 6 i! Cfiq 

c?pi (?r^r® I w *i^rs «rwtw% 

^^*tt«rC5| W crnfAS^-’l’Iif^ 5^ 5(1 

«3r #t«ii I 1936 »iti:*j?i ^tc>f »icflf ncflf 3^itf«3p 

«twtir^wi aFtf«5i-'i’%f«t« #51 51^515 ?Piii ?t'®i 



. fc«4 

I CTO 8ai oFtfftwnr «rciTO » 

^wff, cjFiirrtw TOtai^ oft^ 

«ftc5i?( in:«ii ftfaput^ wm (SO^C-ow «t»f>itart!i) i TOiar' ortfro^ 

w c»Tt?t?( c^u 5rt I 

^Tt»T^tf% C^t^l Of’^W 

5111 «HtPlt5 ^ WJtZ^ ^ If I 

^f«^-f5TOClf f'W IRl 5f I 

ICH ^Cf tf ’rT'eHl 5ff I Clt^ Cfife *tKJ5f 

HW till fifff*1 I 

fwcf »It5WW 5C»I '•I «1W|51 «rtll »I5 

C5C*rl 5Wf I tcff few wl^ C»m&t5 fffewtf WW Cftf^tw 5lltCTl 
ff i '«! «rr« ilsi «ttf «fw^5i 99’95 I 

Central Electrochemical Research Institute (C. E. C. R. I.) 
tnwll ^fifs (Acid chemical process) Cf5 wniCWf i tul 
*ffifw«f»ni C5C5 ffWftfJ ^t^wsiw I tul *nsf«CW Hsf 4f<ftn 

«it5i we51 «1|| 1&5iew *tf«e»rt<R wfcwI ffww (29%) l&f ♦tt'em utif i 
till wtew wtffw f55 wsitcfl fwf tUft «i9iTw *iwifwf 

»«l 'f ww wf fff I ^iil cfff TO, 

«imw4^f Wf I #t5l '6 ficff C^1 «l«tf 

cfl leff wcf, wtewl tn«^f ffT55t5 wfi cfcw mei ^1 i 

few few iStff fmtf'® ftfew i ^5il 

W5W5^1 W5l *1CW 'Wtw tH^I^ ffWtf I 


Itf 



jpv^ui c«t»n 

C9\m C51 trcaRp ^ I f%l min C1TO ^W T 

min ^ cun—iwtfTi c^ icfet. c^t mw w«f?« i f^tm m ft cvi 

CT 11 

{^) «rrti itcf? citi^»i iiiw'« I 

cwii: 3»iiml5 

4 t£im IJ 

5 aim li 

* 

10 aw*s 11 
100 aim 1 

1000 01^^ 1tt» 

oici? i«, miw« «^ 5 1 fitri m c^i mi mti cii • 

(1) onii min mtc«, itwi 
11,111,111,111,111.111 
(?!^ mm f% fm mts? ? mtfi if»i I 
2,071,723-C« 5,363,222,357 fmfl 1>*l CW1 C'il nt'e i 

(’t) OUR sil^ «itc«, ^itc'R «mw c^l Jjwtiti 

12345678987654321 i l»i c^ffi I’vlll fm fm ? 
m^18^ ?cm 12345679 99999999 i 

(1) 45 mijt^i mu ff ? ifi itnrm ^ 

c?icml iifTB ntic^ i 

citi 

citl 15«»! 45 


fmmi 

citi 45 

i» 19 m It 

If 


123456789 
+ 123456789 

246913578 

987654321 
- 123456789 


864197532 
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123456789 45 ^ 

_x_2 

’246913578 „ „ 

1234567890 CTt^t 45 
1234567890 + 2 = 61 7283945 45 i 

9876543210 45 n 

9876543210 + 2 - 493827160 5 45 

c’sit’t ’ft^^il : 

617283945 
4 9382716 05 

5555555550 c^tM 45 i 

(«) c^**! I 

^tr*t^WC5is i^f5ic*icTO >i'v^Tlf?C5l 

m cwf^ »iwtwt?j ?ltR3ltmt& f% T 

526, 315, 789,473, 684, 210 i 

Qt(^ 

(5) 999999^51 7 Tm ^VA1^2&5J I 2 c««rc^ 6-iHf itW 

CH 142857-C^ 11*1 f t?l C*r^ 051 ^ ’It'S ? 

utTOfl 14 2 8 5 7 Jl'vlli nni I 

fl’ft'f 511 ??H C«1 TO C?11 


8l«mi^iti 



▼tCTi ^sri =»ir I ^ifwir -rfrci?i w:^i 

«r«^?n 90 I »T5j^ ^f«r% csi f^sj w«t «rti 'utai 

w ^tfi 01^ wi ifOT f^wt^ai Wfiii 

sfl^sT c?'eiii »rf5i'€vri?tir ^ «rTtCTti:^»rt*! 

«r?t«tf^«f*i I 

’tf^T'e^t^tra^ ^n\ Wl ^* 1=1 itf-mtu Dr. N. N. Fcdyakin 

Dr. Boris V. Dcryagin 1962 3TtC»T I 'tt?n afC^R, •lfJl’«5l^ 

w^a OTi c^% itf«i:'5 m\ w 

a[?i I int wpf »it«Jta*r ipc»i?j ccnr (?(% 1 

»at iiwt *?j> 

I 1969 c»^t*^t^il^^ ^t? Prof. E. R. 

Lippicott, Dr. Gerald ^Vs ^?re tol 

*rfi|'e?ri>t« «r«rt5? 1 cn 

<lf»re«t^?r ^1 «r^t(^i ?c»n 1 

»it^t«*i WOT ^ wt^t 

?1^C5tOT iHS^5t «lfWOTa?l 

9? I fOT cm wtit srwtff 1 

ww 0®c»r. wnj ??, f^i nr»i'«ulli.ii 

-40"c>f. wt^Wait^r wtew jiw ar? 1 *lfw- 

'cvr^w ^fw? *fnr^ i?tOT mx WBaian fv 

^t?r l5*far wiu -20 "c>t. ~40'’c>!. w«i^ -100“c»f. wt*mi5ifT« 

w^it^ I 

ww KXTi?!. anj; f%w •tf^i'eaitltOT winulwi 

500“c>!. *rtw I »!Wiin mm ot 40% 

cMI I wcwaj w» 4“c’T.-ii •tf5i'«?ft^oi^ c^ far 5i11 

•ffweitkti *rwfw--cftart^jwar bift ^ w% 

«OT ^ WCT *traaf 1 WCW fta f W ff I W 
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t? to ^ 18 (TOi vHw Ifto siw 
♦tf5i«5t^« Ufi iw I (?ftftt'w wt9f^\ m c¥t!(iiT»mrto 

f^toi« *ift'«wtl5Ti *it«irt c’m, ^ wts^v ♦miR i 

totto^ f^w—iRTHFi ^<fT *ftofitoi «ito ^fttf i 

^1 to to (m to wwi 

liftoff c^tw *rt 6 !ii cm I 

w »tfii'€irri?rtw <tc?itw!r ^ ft ? ^rm»T 
•n? I^f • 


(SOf vs ^ 

«tt I «i1^. ft^6. ft c^t?i ? 

touft^w »rw, cptwi ?t»r 
Sintoir, I 

fe—‘Intelligence Quotient «W '«I^ ftw «rft. ft^, 

vfiCTff I np^r^wr^t?ii ^ft nT^:^ %« ^ftm «jtc^sf i cvTr 

ftfttW W, CTH5l*lto*f ^C^'8 

ftcH^ \to »i’n1ii ft-niii c^« ftffi ftwt^ 

«iiw tomm^ ft I 

c^% mt^n ^ fW I ♦few 

c^tew ^to •ift’it'fe^ 5 |ft wn w I 

ftft« atKT ^|ft? •ttfti pfte^ I \to ««| ^ i me y 
’fiRi \fti ^iR «wi ftir «itrf, wi w *^*^*1^1 

CTfti ^ w c^ ^ i tow ^ftwR 

^•rl w I 

3 jft ni*i^ wi *tot^ ^Rto to i uft 
^utnfw ftto nfN-ftlf'Pi utei I »Nftc« ftiw c^R ftfH »f?cw 



^irr ^ ¥« m ^ >wnn wtA ’^itf^ 

ftCWl «“(!«. W ^ rt fW ^ ^ftC’T •tifl 

^ ^ >TO5 utiji c^ ^ 

f#f% vjk «ti vtiif^if ^PT ft! n I '^tw'8 f%—i)?T vrw 

l^ff WW OKiT C9 «rwrt ^?l C^ C^, C»T« ^1 «ftU« ini 
cwi amifiw w »rnc^i’im??! 

utt. fV^. cicn itciRi f 

«.ti.p»l. =100 xiH^SL. 

55T%?:i?r -m itsi 1001 f'sil >in« W1 

t5^ nirti •rc'55i «i<t< itcii ^ni^t- 

fwT4^C?fl ^tlt9 ^tCfi (Irabccilf) I’ll II i ^tCWI f%%. 

|5| HI <»rtc^ I I'eii itcii 'sit^, ^»tcwi 1*11 n 

(Idiot) I 5lt5»fill5 ItCIf ltW1, ^tCfl fl Cltiw(Mofon)l. 

^ II «t I ilTi, iftitvt i#pw ^ 

iii w iH*nr RifSwi'?rj:^ 

m f ♦ttci, ffi «(tl. fip^ ci#r^ 

— * I » 

CW 111 I W.V 1’.^ jjf%l «tcinf lUll « *?![ Iftl W CT IWlf 

«5tfifiiiJ |9I,-srimti ii. «i ^ If wtl/’iit^. 

iti I 





wffl iTO«*nii wmtwi 

<wti iitsitftwt4>'« 
f^*itii «rtv!f^tftsi 

«W ircftntinti I3l 

Ks> 14| 

»«>r. c¥. 4*1. ^»Tnt^tw cii f^rtr^r 

^fn¥r«*Ti tw ^ta m f«fi»!67 

^inortntamn 

^5^1 *1^ ntfritc^a TfilTH c«r«iti i 

dOita %n, ¥t»w—fftf 



fac«w*Tr»i ntf Htajtf 


4a^ f^^nratuca fcwi 

fa*rjt« ^nfi '®^f fMWwn 

itc¥ iir-^tra«t^ wcf m- 

«ftf^ ¥^af|W5T I via <fcfNtajtf ft«- 

ac^t^t*r, v[*rtrta-fa«t^», »Rtar8|, ftv- 


«rprtfhif*r n-'tffv «rnntf ^rrtfv »?tv 
vcaffwi fvfSi ^ c>rt»rr>n 

*aitv 4^ 

vtnc^ «ratsi Iciti^ f«*R i <rat^v: ♦tal 
^itla^J^Lcw fvtala 
cvsrrcBv 4ff? fca- 

fwi nvftavava aca ’vnata- 
«ra4 flrttitwa f5rn*n « afai-^rttfai- 
irta aja ati 

vtaa I ^nia fvfa vtav 

jfivtraa <rflavi ailt^iwa 
nata^ftv1 ftr»R i 

1960 via ’fcft’rtajta vta^ 
ftwfw v^t^rpia wcJTtf^ «rt<fta »rvtnfv 
f^r^tfav aiai fvfjr If^ita 
¥Jt»! ^tC’ftPrci’f^, vfiiftvi fatfavtiima 
awtf^t*r ftvtcna vticaa 

4a^ navta^*! itnntvtwa *ivt*tr« 

4a^lR«ta arjtftcvfa ’ttlfftantai- 

Pif5R-4a >T?-nvtnf« i a«f\a faaita 

•rfilaiaa fvfa f^cHavtca ^ i 

ifawfa nftacra 

cftatajaF anflw i vtitvi «iftf 
aftaf <rfvita, caaa-vitnftll voti^n- 
Irora ¥a calt»j ca»ia, latHI aia fav- 
rsa^r fira, *i]rtv58 Ifvata cia 

votPitfwp, nt4 ataPr? 

at>r*rtvt»i, cat^ cw. fa. 4a. 4*r. 1.4>f., 
vfwtan V afaa ftitaa, atatatai^ 
*f^a, Pffi ^ nftfi aif ataWca 

ajpflraai 4¥ wa fv^*cvfli(ifatca 
vf I nftftv frvta vwfitaa i 




1970 UtCif ftwtw (?rrCT*I *0r9f« 

1970 ntl*! n?K-ftwtc^ 
c»r«ii I <4"CTf <¥JsrJ( 
wtm ^ ^^ ^lc«cjn irtfi 

^WI 1904 ntw f»!fc« I Wt*ff 

62 I 

1970 >itw c^tc^si ijflfti 
cnciii|5r ^nsrn ^rmscns 

^^iHf ^w. w^«i /i 
1906 »Ttc*i aptiii I 

1970 »rtc»! C5ftC^ 

'iftWfSlftl 

fcwi *irlS ta q[5n-i6 ftiai tucirw 
c^rtta^ ?(tf-rit?i 

5lwit5» *5*11-16 Jitl ^nr sf’wci 

c>rc<^ (1970) c*irf«nfe >it«Jt^*r- 

nm ^ TfC*^ itC^ 

fwcf ^c»i cntfw^ »f^^T 
‘^n’ fVciw I ‘fli '■rtc*! wn^M 
^ri*r fc« ^t«r c^rcf ^18 ^t^i‘ 

VI I ^*n-i6 inck *fw 

m c^ti‘n V] mm. i 


(f^ ^t% I 9ftflf?«if8i C5tc^i 

*Rt*r!?»il8 nrr«t^c8« ^twc^j 
c*»c^ ’iTtc»r I ^t**f« ‘<*f{ 5 cifiif*ij8fn '«!8cf 
fc«i c*i«il V I frt*f5t»il5^ <fl8>i 

5artr«ntt^« >itf»n9rs(f i 

q.sii-ie-c’f ’f’B I3t c»rt^i (1970) 
f 11III 

ttwii ^ 

itft« 

iw cHiw 4. ff. 4f w irt*ii 
iti, 24ti cni^i *l?i-16 8tf cw 
Cl f-t*ii <mci ,citf«rii)J iviti 
3ii ¥*i 

fllt1¥Clt¥l , 

iiftTi min ’Ti’fiti fet>r 

ic*!W Cl, «fifi^; fn i^ititi 

i« ifi¥ •fitc<i iftfi f«rti *iii^ 
ciic« ^ii ic<ai ititi citf ici II 
iflf f«fin ^ II J)l^ ^tcii ICIT 

¥ti«i ■if¥€ («iifw I'cil itfiti ifv) 
¥tt| Cll I 

8ti ^ti« itiicf, ttlff <1 Ntf Cl 
ifiiiti itt^itifij ^tc¥, ^1 ititf ifaiH— 

CRI 1[l Cl^ If I 


itrii iti8 fia stintilS cffftfiti cititt cic¥ i^it? ^ki\ < 11 . 

imi il^-* 2 c^ ffwtft^i icfl ¥tiu*f--¥ti¥ c¥¥fw *iiK citfun 
citroi I ^twfl itI8 h itw fiititfl cicf ^9»fiiri-233-cf ^tilii fti ciiti 
if^iifcf nint^ ititcii itici cf\ii ¥ti¥ fwm 1 
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C¥iaf« 

f^wfcni « 

Ifw^itwai ««i Tr*i ns^tl 
c^cci If ^ f f^*i \ 

<fM w cf •ififtl cftfii- 

ftffmf. c^ft« ^ c*»^i 

*rfii«itt cftftwtfc^ ^^:nf ’ 'stfc? 
"Tfv? 5Ttftcfi 
»IffJfftf ¥S1 5»lCf I 

clears f<wt^ « 
firrafnfvca 

sj[*»«r cs^tJ ’ir«it» nffl*(f*i c^lVnU 
Picf >Ttf*»wt« fcfff ca^t Cf 
nr«t*i n'*ii#« i 

earths ffK?(iicaTC« 
flififtf "ffft¥H c’frf’i cata-» 
nta ffcaa *fft=fH *lfiiaF»H cnew 27c-r 
'at#t«n Twz9 tuc^TCf ^tn 

at^cfri 1 24c-f c«rt'«“8 iffta 

«rf f^r*! f w I 

»l«t« nfl f4fta 4-55 fkfkl^ fftatl" 
ntsilB *ift»itn«f atcH 

«»tc»( I c»ftr5«^ atfta »ita- 

^aaff’Ff ft4fi>cf c^it i 

»r<® 20 ^clr^M cat'3' 

8-Cf *iftftc-f •ttitJSfl faff»! ( 

^ \s ^sKVdtf »r*<»f54^ 
atfaa fJPfltl 1974 >Ttw »aa{9 693 ntS^a 
(405 ffwtaijtf^ W^fl aittftf^ffflf 
*iftft1^t^i W’fn*! aaif, m « If 
«fWf «if«apf fW ffcfi 41 

Mtff ?ft¥ nfr^or ¥tf c w cf<rc« ntcf i 
f&nta fftfHftrjni atfca 

ivf aiftf ffesii 4^ «rff «r^f ffi ftrf i 

4^ f-rcfFfl c-!f ffca fftatiftf 


Pihanc'«f 
oiis I 

<*rtf*n frtcff cf, 1973 >irc*if ■rf'^an*! 
4fl8 ▼itwftft^ frtfffi* fftftnftf w- 
artff ffc¥ ticf'ni fFfi ircfi fftftf- 
ftf^ 1974 ntcaa cf'api'NH ften 'StffSf 
^tcf fftfi ^sinf fftat-fftsflS ^tf? 
f«rtf afifJTa ^Cfl 1974 >irc4f ftn 
1000 ffwtfffetw fCfT 
I 

5 axrcffltf »jtffcfr 
fjtfitftf 42 4«f 4f=ff9 ftes ^£99 

^fwtffs® arff f9£9 49^ 

5f9t*Tf9 rrffflca nrhcfi rJfVft cfc¥ 
?^Cf9 ^99 10 Cftl8 ffCSItfiilitf ( 

fftft-f fft^'^c^£ff Cf, CfCf 

i9^f'f fcaf ’TtftcfT 
Stcff fff cfff fcffff, ^Cf9 A iff-offa 
'45fn ftCf9 f C9 fC4 '4t“n f91 ftcff I 
ffls «1tCf9 fCf! ^f ffcsn ff 

r atfi c<fcf i fc^i ffcscf ft«f 
arf I 4^f jfflS ^ Cf Cf fTa 5 cf tfi? 80 
ffWtff^tf ^C9 f fff 11 Tfwr^Cff ffflfl, 
4^ afCf 4« C9^ Cf, Cffttf a^ftff 
Cftf Cfl I 

fJtWftf? ft?1 fltfffff fftft-tftcf 

^f9 aitfffaf, ^tfff3f, fTfft<49^ 49 
’jkcfcff ^fjfSfrnff f99t9 

Vf ^fwtfff f3i*rtf«'« 

ftfCf I 

«iw CfTW 
CitllwSIfffi fnW 

c’T^jftrwf. wtwt ^tfff fi cf^f 
fni efff c«rtlN»rff ftw 4fl 
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1970) 


¥nai? I <3^ f^-^ftwt^iCH »ii^- 

tniii c>i*5i:»»ta^ ^im 

*ff 1< I^W '9'91. 

n% ^»it, f^f«i 'Sit-i 2i^f» 
cat^l* C»iajf»ltaf I 

•riilfi fn cnnvk^ c^, 

^ c»!«i!:»if9f 'ewlc»^ "jjllf I 

c«t<M ¥ri I w f<f'3w 
c»i»3;c«itnr« 

wt« 91^ ^TC?il «r'? 

sitt^ 4^15 ^ R^nr 

new 5t*'t^t« ®cf «f< rmi%^ i 

f®cal« fip'.'S f®. cwt?ttJi -ii^ 
C’l, ff«l'« PliSfl 

fti I ‘«l ’r’<F«i « ff5i« 

« « Cfilt^^ 111® 

<F«W ’I*lt«fR C"<S1 <>C^^, 

®tlt?1 NtS’I ® ’«?*t‘i 

C5«^c^tc5 r<ti^«tc’? »it^t^j ®fli I 

«jn*ttca 


^nm *!tntC5fi fnr i n«fk« 

.v«C?i ®11 fl f ®tf*R '3f f 1 
®w ^tn >iMT«t<n ^11 

n<ttw «?r® ^ ^ ^5*ftftH- 

<3<¥ ¥r« ‘*fl «t*!tif*if 

1 

?5*rT«tl® ^\i\ 1 

50 C4tl?«, >0 <1® 'St^*!- 

entm >jn fl'. I 

nRt«r*ia, <r^ ^iiNt® «rgr« 

c«rc¥« c«rtl8ii>i^® «rt® ®fli 

It® nit« I 

®wjT^’*f f«iwriw5» »inrr*riff=f 

«i<rrt® «»frfl5T-f^wt*?t ^«»itn® 
it«t¥ ®f1?ci1? f«^1t‘« 

icitir «»ftfli»'^fc3r wt*r® 
wtc«9 '*j<r«rtrsTi ®c« ®ta 
♦ft«ll f|»l I '<1^ «[<in*f¥ fltii* 

cncicf I 

»i’sr^’?5® ®lrnfe f®# 

«RN I 



ft-23, ntn 

JTtvtfli ’Brftmjr-1970 

29c*( c>ii^w 70 
5-30^ 

ftwt5Tr«fnf nritnr#« *fti:« 

f^wt^ nfmm ♦tf85t»i^i 4}^® ^i- 


’it«fffl*i «if^w-rrsr cijt^ 32 sf^ >f?^ ^*rr^® 

I 3!®t*if® wr<iTtnf >Tc®J8r' 

»f®t® ?Ft«r 

»!"^ wi 
ii 

nf®®w5 

»r<sjn*fc’® sftiffhi ?r® i969- 

70>rtt»n «FCf ♦fffl’rcffl « 

fjiR® 

®if3f f®®®% <Tti ^c®s? I r«f® ^ZB\^ c^, ?r5 
c*i*70ntc»r *trfl®c«r® ^if^ki-' 

f»r®»r *1^5 

«iti:»it5r ®®w f^ts® ^^srcsii « 

fm f4^5®tc® «ttc*itf®® 
m ^t?tt 1969-70 

^tWl f®®®% ’f-II 4F®1 ®t^c^ 
’ftCfll C^\^9 ®tfS|f ’IW®*I 

»I®H f^fsf nr®®C®® 

« 'OfIS f®4®^ 

«(®t® 4FWJII 

f^wtcsr® 45t® 'e «rnt® 
trwtf 'm\^ «f®®itii’ ®tPif nfi#i, 
®r®f«ri t^afsi tff, ^f*iw® nfJj*t«f, 


«rt®«ftfiif nf®®cir® ^n® ®fs®ttf ^wr® 
’ifafll a^tif TsJiw ntatar's 
’locatin’®!® I 

2 1 «ajrom 

1939-70 ^rtr^i® na’^f^is ff*rt®- 
f®®®^ '« (®it*it»i ) *tffl®:?® 

c® talari cat® ®fH® ’T«ta 

^^wtaca® m a^c®® i 

*if®®c®® f®r®* ^^f®c^® n®lff® 

ftataf®®®^ « na ^f^ilffc® jr«j- 
aw® f^®5®t® m ®at*Rc® f®®at?iatfl 
c«f®a ^®i cft®t®i®p afti® 

3®t®t®*r«tc® f®®®%»f^ nti ¥i:®® ><®^ 
^ift® »i«rifc‘r® ®f®i »r^*r’®r®apc® 
'Bisjcatf®^'«tfCt® VI I 

^®:n® cftat®!®* ®®ti® *rf®®c?« f®?t®*l 
»rf®r® ®r5« « «n(MTff® 
1970-71 >it.»j® iff *rf®®c®« 
^t5{®tr®f ®n®8tf^ ®i ®Tci» *r« >i«j- 
^n® ®i?c®tfc®w 9(9 »f«t® cm afc®® i 
®c®tf®® nc® ®j®®®f^ 
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^flf tWh •tm? 


w ^n(i« wni >i^’^f^sfw 

ilTO^tff« « f ?Nj I 

31 *lfilf« Sliif 

1970-’71 •tftfc?? 

i?t >Tf»ir«i '« >l1«ft«1 

>j?cwr ^tsftsiisi *fl3H 
’itw ’T'sti 
^cfiT ^nK »i«j’f*( f «T«[i 
^?Wtf«r^ ?H ^^^^^^ 1970-71 JilWfl 
'!^f »!fflw?i *ti*r 

«’ft’ftfli ’T'ljfrn ’f'sj- 

iTCffl J(t»l Ji^JJ-JirsaFCV 

.f^*! IJ : 

Jl^t*ir^—«§|»fC^TWS»N 

iilc^rc»iaf^N ^«ia( 
nt»i 

cf tf« c^tsj 

c? 

11 

21 

31 

41 Slwt^rt4®1 

51 Hcirt*rt»!CTr 


61 ^f«h>f?[4tl c^tw 
71 I|*ff«r5!t«tintf 
81 ISa|i|ti^»f WH«« 

91 %?lsr*it»i ?jc^nt<ffti 
101 Siatst^ti 4'a*i 
111 f^ai 

12 I Ilfl^tSRK iti 
131 IJ-lfI 5# 

141 ffl 

151 ?t^r*lt«llti 

4 1 »ltm »I^C^ f«|«(flFI| 

3rt"t«« nr« (1970- 
71) »i^C3H 

n^*l»fr54 fiifffii'® I 

5 I fsPftW 

*ff?^c»rfl 1970- 

71 »Ttr*??i ffift^iaf •ift’M ^fi^ti Iff 

^c*ftf^ iftlftss^t* •fCfl «4lf*t 

VI c^, *if«^R« fnntir-nJlff 

cv\A ?5t«?t ^t'S 

^Jt« ^4t^ 3f'» flff 

’Tt^rtfsi rfft'< nft'i nflufi 
ff»rt4*ri n^tfi f; 'f«4f ^ 
«tr«ktc3fi^ fft nfiiw* 

*fcf ftt^hi 

I JTitnfi »r?tiw« r^fCT ^t*ff 
c’f'ft’f njt« c4t<. 

si^^fsT 1970-71 »rtWi ft *ffl?Cf 1 f^t^- 
ncTf >p»tf 
I 



6^ 

6 1 

^rfsr 'iff>rtii 

w f5if*ir<r« >[ir^n*i '*R5!CJ(rf^ ffJTt? »i«t? 
*!^>i’*if^iFr*j f5— 

11 f? 

21 ^?f^f«r?!i K^t*rr«fjti 

31 

4 I Iil5i1t*!f »lt?i 
51 ^art5rar»it»\ <11^^ 

^t5 

sf*r ft«1 «iRrc<?iw« 

»rc'53»J wm 

5ii(?t^ 


[23-r^,iW%^ 

ftc»i «tfi 

»r*rT f I 

71 »wt*lf^ ^•l 

’rt^f ^rf^ft**! >r«ti 

•ffafwj n«t*rr« «r’{Tt*r¥ 
if5t«ff ^*ff^ »r«i»f*rtv «^wtf 

«ff« itftcff fir^ '9 
«f9=^t*r wt*f^ I c?in« 
wti nf^ 

«vf »i"^ r«fif '«?tr'it5^ I 

•ifi’irvni ^ 

nf^f >ffnfPf'®i c^ '44ft« <rcitsR, 
frc^f »i«rfc*r?r ^fsin 

'It?t9 '»ts|*l C-f5( TtH*? I 


iifir«ftwi»r 


^t; f i ^t: ?r<ft«rr4itf 

'If: 5i|fnt«iitii '>rt: ^?lM?[«iti *ft-if« 

^t: I8«tww»it»i 


■ . » . I ■ . .. ■ I — — III I I « II i» .11 I . . .. « .. I 4 »« ' - ■« Hii'i^. ■ » I.. 

ICfCWRtl fH'23. ItH Wtff¥ #5, #11 

37/7 dw, #!¥t«i an«Kf 


Wjm WCTH OffP W( 

un— 7 ^ !••• ifTi 

iwjm ^msi *i1iwi 





^ 1970 5t<f*l 


'«rfc»rtc^ 

ficror^^ *!t*i* 


hr«f^ «fViw ^nm wnm '^l^tc?i 
cstwi nt^pr cttfettrtJi *»«r 
'^tpn cft=T wf fwt ®c*rf 1 

w «ttffi ^ ’icw ^W'e fntiJ 
^^rati ^lif <rt¥ri ntn 
fWtfw 

ffw «<wi *rwT« srjJT >nt5i 

fiwri *rni—ft«tpn 

tfl'^fi ^ ^<1 «firi 

wffHti«•rtrtf nt? I 

^<ni| U (Gold leaf 

electroscope) ^ irtCf, n\ 

•TfK-fHitCTl ifCT^tt^ltCT W fH 

<4C« ewms 'Wtf^ ftfl ntf\ 


"fiitftf »ftn ^ cicf Tp{ «rti:f i 
«n»it¥t 9 *iWti «rtiit*t ¥ii:«i 

»«1 1 »lT^T« ewtff« fCI nw 

'itfti fci '<’1^ ▼« ^ 

^ ertf f>!tfi c^c¥ «rt«itft fci !« 
<nr« wi 

n^mn ’far'w 

Rpr«« ^cw »rwv nfi^tn fii 
util ItlWI ^9 Cft^f ^ *tftcit« 
in i^itfi '• n<i •ifS f“*r^»rt irtittw 
f««ifn <ii^ipiftF«^fntiftCfi 
RftI A n city 

*nft<f^ f^«N} ci^f ftifi* 
fWtif^, ci«jy I 
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«T« cfN ^cn 

*iir>r ^tifai« m f^nft's fb«?h[T 

^tf<*f VC? ^tffv nv v ■r»^tfi ^vcfl 
fCl *t^cv •ItC? I ♦fiSVtf? V?? 
fC? "TVtftl ’ftCf, C??? 
fi[»i 'v^tffs v[?iti I 

«»t>rw ff 1 cvvi ?rf--«fviv cft? vtsi 
^jRsncv^ c’l ?i ^t? vt?tcv Vtcv i 

ii^tl5 ?ct^ 'flv *ffvcv c?, 

T81 ijt atf^tl ?t? «rfvfv^vi ?w 
?f I f?l JiW ‘flVftC*! 

iSm fwl ajv ’l?? 

vcift*!, ?t? cati? »i?cv «it5r cvt? f??'® 

I 

«l?C? ?C? ¥?I1 ?C^I, > ^f^«s- 

vac*f? ^c»< ?c«cv ifvc? 

vtvi cvfvfap* n?fc«f« f^ferc^ffen 
uj-'e fc^ ntc? c?, «C5Ft?i 

vif cfr? r?*i^ ?c«icvi 

‘SrRsftfjiv r^f c?cv ?«^ci5 cnt«? i9io 
hwtf^f m?rc^j 

^t^^atnv ?3i fec«'nt1^:« •ivi f«? c?, 
?« ^ic? vd, 

VI «'l\l ffivt»i *fC? 

r^«!5 vw?i M^ c?c?? c^, 
I’ji c?cv 11 vf%«.vit*ri 

Itl ’I’jcif Cltl «ftl f^‘1 «*! 'VflV I ^Vill 
vvn *lf«ltl Cl, l^ltl ^<.1 itfii 
ff1111 ciir-w '«iwti, iti«j'«wi itici 
cicf ^t^\ evil 41 «fcv 

lift I VI 4v| afic<iififife 

10 fi^i v*i fv^it 1 fifefi «5v i^iti 
Uti I vtcir^ Cl firvii iti^vi cvw 


VCl *jfll1cv 411 c4|CV Itci, vtl CVf- 
■ifv Cl fv Vi IICV^ CltlUT 1 
atii fil^cii wtci 1921 itci 1?iti 
flWt^Cfl ICSifCltl 4| 11^1 «fv Vtl4 
11 1 «»tcififti viutiv fifivti V tti 

llVltll 41 VVl lliv fel»ifii veil 41^ 
«rici 'iitci iiitfv cici ^1 

*fl1vi ^tiv veil I 1«11 itVlT, 4| VtCVl 

VCV MfBCll ^ClfCV fiv» Clltw 

H 11 fiv CICV^ ’^ifvv Itvci 41^ CV14 
Vll^cll tvil licit ’TVtlT 

Prfvii 4C5I ici flcii vici I 4^ 
elev Vtllc^*l, veil ITVJICI «Ctll*1siCll 
itiilfifucni fiv-fi '^1 111 
111 ititi iSv ^*rci itcv 
117 llcaf 4t Itajl lltl I iv^ivc*!! ‘v*l’ 
(Galactic plane) ^Itl «llll lt"t 
Cltv 11 CVl, 4^ Itvt? CVtl VtlVlT 
•ifl^llv* 11 11 I ^Vlt^ ^ItCltBJ l^ffll 
Cl «ii^l ivai!(v cicv 4 tiv 
11 , vt« 'viitfi? I 'vvi^cvi i:i f?v 
C^C«t ^*11—vtl til V ifv*! 

Clt»ltCl^ livtci ^fisitv ifiv W 
4t viftll flfvil I vft 41 111 CfVll 
ICICI lltwtnfsv ift (Cosmic rays) I 

ClCV f^fvi tsBltl 41\ Vltfil- 

vfiii 4 ifSifviti ^ti-n*ii vc«i ^ Cl 
•51 i»tCf, vtl 1^C5 Itll VCl well 
vf^vwtnv n itiSci fififti V ^ti II- 
V^«1 Clicv cnc«ll Cl, ltl?vcn tn'*! 
VI Cltv 1?V VCl itCM f^V Vtlllvicif 
ItH V^IIVVICV Itcvl 41 VCl vtcii 
ftnivtci afitfiv icn Cl, t«1vt-f cicvl 

4t iftfl Iftni ICV[ I 

ntitiftri iRiiti 4t ifti cvf- 



fksTW, 1970 3 1 W 'Htwtw 699 


«rti trt I ^c¥ 

^f»n nrttiftr w ’fusn ¥itl 

^r»tf^¥ I iftrt (Homogeneous) 

5ii I 49 •tfsc-ttii ftew*! »r« cTfi cnti, 

4C? C'lWlf»9 9t« 99f9 

I «i9 iTtPrr«f f9n«*j-*rir«9 
▼•! 4C9«c.ir ^fSiPs:® 9r^ *ni9 s»i 9c*t 
4^ 9%f V'Stt’t 9W fill 
I 4¥ «l^*JC9f 9»!1 fC9 ■PS' 91 
49^ 9»\iCf 9»11 9t9 999 I 'Sslv 9*lt« 
4> C9t9rff C9, f«9 l9^tfl *:(» 9^91 C«9 
99W 4lt9f ^ 9t4 «(C9'9, 9119 999 
9*1^5 C9t9ft9 9t4 9-f (9*. f9: 5?t9tC'»^ C9 
f9:C«tC9 *ff9CHr9-5 ^CI 9t9l 99t«t^r®^ 
9ftr« ^3?1iFi9 ^'Ci9 ^9ir-Mr SxiO'^® 
C9: f9:1 4^ «9f %vnt«r9 ws c^ *1^91*1 
if? ^fC’f, 150Xl0« C'SfC‘^4 95 1 49 
^Tb'a "lf» ^%a«l C9tt9 alls «lf3F919 9t9n:9f 
W 99 1 499 ff, 'f^tcn^Fl C«fl9ti:»11 
C^«lfSFJ f9«t9r9 C9C^ C9 -ffv nl'eil 9t9, 
^19 C5C94 99 «*l 4^ lf«* I 

1927 >rtw ^•nt^ C<IC9f 9lt«1 

9t«t9 JFtC*l C3F W ^C99 C9, Cb^f^ 
f9?5r99tf f9rf9n9 ^ar*l ^19 a991 
9fVC19 §55 999F1^«9 C«fC<F 10 ff 12 ■f'St^n 
¥91 99r9ft9r«’f 9ftrfl 9C99*rt9 ^fr>r9 ^9 
9|9Jtl¥ ¥«»I§9 C9 f9t-n^9¥'l ^f¥9t9 
¥r9ftc»!9, 4§ 9<9t9 9f9t<f 

eif«n9 t ^fii atcil C9t<fftW9 (9, 
4f| artf99l 99t99 §¥9 Cf» C9l¥ 

«lt9« ¥C9 419 45“ *1^1 f9^F99-4t9^ 
C9t§tl!5 4*lf99f¥¥ srlC¥, 4¥:«f9 
C191 49f9 W: ¥CT 91II 4ml9 m 
4t9 11 laM 49^ 4360 f9§t9 
§{«' 4H 33 I »|94t9rt9 


4¥C99r9 >OT «rt9 f9f ftw 
9tll 49 ¥t9l 4^ 9C¥ nrC9 C9. 9t¥l- 
9«r»l 9l?fft«tr4¥ 9tt9 9tltn9 ^5^4 
C¥?¥9 9f«1 4«rf9¥ 49^ f9ff99|8 99t9|f 
9ri¥l f^C9 I 

««l94-r9»tl99 4f§1 t*1 4It9rt9 trCf 
4tf §¥9'9r¥C*l 4*lf99 
If9f-9t9 (Moment) 81xl0*‘l «f^v 
C5\9f 4f¥ 9C9 f9t9 f99t9 ¥9W Cf91 
919 C9, <}f9^9 Cb\9f ^WtV^ A-c« 

C4t9 ¥prft9 ^19^9 if^F 9«11 

bt^ r9xl0‘“ Cos*A Ic# 1^59 C¥t^l 
4«<19 4fnt5?!lc® Cb\9f C9»C« d^|C¥ fC»1 
fHflb Cf 19 -if® 91 9lfW« 5W ¥[t9 
9t¥W C*l ¥9t| C9| I fff ^Cb\9f 
r<?^9C99l9 Cl\|at9 «rCf Cn -tfV ¥9 ^IW 
19x10*° c«1: (c.v.) 9«f1 99¥t91 

¥tC¥t atnf^'S ¥fl¥t'tir99 ir»« 9ti91 
^ifT 4#fel r9C19 •ir99C99 9C9J f999i 9tC¥, 
’®195«I f<9?t99t9 CbC9 §<«'¥9 W99t9 
§*19^ ¥f9¥«i ¥f9f1 99C19 n¥t99l I 

r-ff 4§t^ 99 ¥91 99 I 4^ 9Tt9tC9 419 
49f5 49S r9C9bT I C9§1 9W1 9l\99C*19 
9191 -If ¥fn¥l¥f5li •ir9t1t91l ¥tl 
-ff^9 ¥f9¥l¥f4 9f«r« ®lff¥¥tC9 C9¥C¥ 
C«A|9t9 ¥9«1 9t£9, HVHfl 4l9 10 f9§t9 
l¥¥t*I9 >I91¥I 9t9,9«C«inf9i:‘1tf91 ftl 
C>r«fn *3(C^§ 99?) 9t9 C9C5 ntwi ¥9( 
C’1I§I 9I950»1 4f¥if9 ¥9C¥ 9l *Il9W« 
^819 f¥«tl 4¥¥; ffl^l 4«¥9 ¥C¥ 9l91 
C9|| 4C« C9-I C9l¥l 919. C¥9 f9f¥i9- 

4t9< 9t99'«ll*l9 9|n¥tf¥ C9^1 

C9 99 ¥ftf1 fCb^f f9^9C99H §99 
9t9«l¥9 nim 4C9 C9¥pl9 ifVi 

*ir99t1 9l¥ 3xl0‘° il call 9W 4t9f 



loo 123-r lii wi 


circi w «ff« 

«rf^ «flir*'5l5 w I 

Affw-m^rt *rflhmnf to 

>rNtm: 5ti*rfl 

’ifK^ ^ fwri ¥11 ffi ffi 4C¥ 
¥f^¥t¥f¥ C¥tSl f?¥ C1C¥ TOU, ¥¥ 
C¥¥plf ¥».¥n, ff-l H iflftfs 

NitPr fill wtiiti lifin cii f '•ni 
Wt¥C¥ ^tl 4¥|8 ¥31 «fcit¥¥ I 

¥tl ¥t¥ ¥t^^tl (Geiger counter) I 
^ 1¥¥ ¥1 «l¥i ¥tlw 11^ «WI 

WltC¥ ¥t¥¥ ¥f¥ 4¥l5 nfimV 
TO %V9 fit¥ ¥11 

¥¥¥ ¥tfi|fC¥\¥Wfl ¥t¥tl¥I C¥¥t ¥(1 
C¥, C¥t¥ ^¥t¥TC¥l (Azimuth) 

¥rf ¥pBl fi¥ C¥C¥ ’Rtn® ¥f¥¥tl 
¥^¥jti ¥¥fi¥ I f«l¥5H¥tl ^ni A 

irftltf J¥ ¥t¥l 45* C¥:¥ 60” 
i[fr¥tiii ¥t4tw, ¥1 14 

¥l¥ ¥Tll I llt¥t«l8« ¥«wi 

iprifl ¥11 ¥ff, ¥f¥ ¥[i¥; ¥l¥¥tl IffTO® 
'¥t¥¥l ¥C¥ fii C¥, ^Nl¥ ¥f¥¥t«f¥ 
t(¥t¥r¥ 4¥^ ¥t?t¥tri flllWfl ^¥1 
TO ¥(¥¥ ¥tfl C¥«f¥C¥ 

«iril¥¥) ¥f^v«rit¥¥:*r ntr ¥ii cii¥ 
ntw I •rt¥t¥ ' 5 j¥C¥l ^¥1 « ¥f ¥1 C¥¥ 
¥¥tTO C¥icntPl¥ ¥f¥1 « l¥I f?t¥ 
¥¥f^ ¥t¥tl ’¥¥^f¥¥ Cb\¥¥ l¥r«¥1 
Wfi>*l 1¥¥ C¥t¥ ®¥¥tf^W 
¥¥¥tl¥tl ¥f¥V«rit¥ ¥fff1i¥ 

Ci\¥¥ ¥¥n¥tC¥ TOtll C¥f ¥TO I ¥tr¥ 
¥f^-¥¥-f4¥ltl¥¥ fi¥t¥ Fleming's 
le^ hand rule ¥¥¥ri?f «1ltC¥¥ ¥f¥n¥ 
*J]ffTO CTO ¥tt¥ 4¥W ¥f¥¥t¥f5| 

nt^ ff ¥ croi ¥i¥oi m «^f¥ i 


C¥lf f ¥¥t¥r¥, C¥Wlf ¥t¥¥t¥%¥ *!t¥t¥l¥B 
C¥ 1 ^ ICTI ¥¥¥t ¥¥11 ¥ 1 , ¥f¥¥¥WtTO 
^•1f1-¥¥1 f¥^ft¥ C¥rfll¥l •Hi¬ 

ll tl¥¥ Cl^H ¥tl ¥11 

¥¥T^ 4¥tC¥| ¥t¥ ¥t¥1 ¥t¥ C¥i 
vii ¥¥ ¥fif1, C¥«f¥ 4^f¥f¥ 

¥C¥ <r¥ ¥t¥l f¥C¥|, C¥[¥f»l ¥tff 
«ltlfi¥ nitcw HI C¥¥f 3 | ¥l¥f ¥t¥- 
C¥¥)CH ¥C¥ •Itff ¥f¥¥tf 
ti^li niim ¥ti¥ii ¥t¥t¥¥ ¥¥Pif 
^nil nfl¥i-fiil¥i 5 tf¥ii «rt¥f¥¥ ¥fifi 
¥^TO H ¥H¥ f¥¥:¥ ¥tci I C¥¥ ¥ 1 , ¥f^ 

fiwtCH r¥l¥ft(¥tC¥ 4 «fi| «lt¥f¥¥ ¥fi¥tf 

fi¥ ¥Cli ¥tf¥¥ TO I •!!¥¥¥ C¥¥fi|¥ 
¥f#l nfijC*lf¥C¥ ¥tl¥TO« f»¥¥ 
f¥Cl C¥«fH ¥t¥t¥t¥l ¥¥¥J TO 
¥tC'li fC^f-f¥pf¥ ¥C¥ t5 ¥f¥tfil 
'fllMlTrt ‘l^^STOI^ ¥ftf¥ ¥f¥¥t¥ 

¥!%¥ ^¥¥1^ (East-west assymetry) 
¥f¥Jt¥¥ ItlW I 

it¥¥lH C¥¥-<rC¥tlil ¥t¥t?¥I 'ffl*! 
f¥¥fe¥ ¥fi¥t¥f¥¥ TO® ¥¥ ftcltPI ¥C1 
C¥t¥l ¥t¥l l¥TO C¥ ^f®l5 ¥^I, 

C¥l 8 ¥?i ¥—<*1 ¥I ¥1 l¥W ^<¥1 

¥tlC¥l ¥ttl ¥¥tf HI TO 

C¥ ¥tflf¥l¥ ¥f^ ¥ti. ¥1 ¥f 

¥f«f® ¥C^tC¥Cl ¥|ff« TO 

TO® *r^¥¥ t^1 C¥f I H¥Tt¥¥ 
iim¥l ¥rt^ « cii-ncinli 

¥¥TO TO ¥¥ HfiW¥ ¥1 ^l¥¥ TO¥, 
¥tl® HltftW ¥HH ¥tW TOlt V 
VTO ¥f¥¥t¥IPll Wtf¥¥¥¥jfetnR^¥*^f¥11 
C¥C¥ ¥tCll ¥¥n¥C¥t¥l ift C¥C¥ 
Infill ¥fi¥t¥ ¥ffSf ¥f| 
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nfw^r cf? jfi f¥ wti irf^fti, 
C W 'll ¥11 ^ fCT I 

iff¥ ci¥% nwt<-T5R¥» 

CTO <1 wft CTO ¥11, c<rt^ ¥ 
^¥jpni lltcfl ¥t<¥T ?¥r» ¥i If 
¥1—C¥lf5, TO 

( «fti^ ) ¥1f ¥¥ ¥ 1 , ¥lttH ¥CI- 
¥tlf¥¥ lftr-f¥fl¥ ¥!1¥1 1"1t# 
f¥5tf-*l¥f¥ ¥t«1, ¥l¥f^¥t¥f5l 

¥¥¥ €r5¥ Cl, ¥tf¥\¥1C¥l l¥f 

llT«t C1«f»nt ¥¥< ¥Ttft¥-TOtl 

f¥^f ¥C1 I «l¥4? ftKf!, lit! 
C1C1 irfr® C«ftfe¥ ¥ tC1¥t¥-n¥t¥ 
1TO1 1C1I fecwcitu ¥tl¥1J ¥1tl ¥11 
¥11 ¥¥¥t¥¥tl ¥ff¥ f¥trnr«l ¥fl¥tC¥ 
!r^f¥¥¥rtl 1¥t» ¥¥r5 TO ^Rff^l 
¥t171 mit¥¥ I 

C¥ ¥1T fiTO Wt¥ ¥tt¥l CsHi C¥a 
«mTO ¥TOt5J ¥8ftl #tf¥TO Cl ¥3j»¥! 
^•flfl, ¥tl nfilti CTO I CbWc¥5l 
1¥ CWtlltl TO. ¥¥¥t¥ TO ¥¥ C¥1^l 
TO¥ ¥¥i *ffifl¥ ififti ¥Cfr fkfwn 
■rfw C6V¥¥ C¥ai¥f%¥ ¥¥11 ¥¥^ 
irtl¥-TO *55ni ¥W C*llf5C351 

ItltllT ¥wt¥ ¥fl¥tr¥ l¥tlP ¥lt¥ 
¥1; ¥¥t¥1^*ftlt«l Clll 

•il'Ittl ifUTO itflCl CIU CTO, 

toI 11 ¥fl¥1 10* ‘ I: 

C¥1!-nit1 1%1 ^1¥|¥ TO1 ¥TJ fff 

¥ 1 , it^¥ itiinwr ifir® c«ft^¥- 
ni¥ m TOtn TO cTOlvffe i¥^ 
¥>¥l ¥lf¥ V¥t¥tl lc¥¥tc¥ ¥¥|B 
¥t¥ C«ftfe¥—¥t TOItni ‘<1 C4tfe¥ 
¥TO1 ¥fmtlf^¥ lf¥« Itll C¥l-¥tt¥nkl 
ifHc^ Clrf^l fl¥tTOl ¥C¥l ^9 I 


1933 ItW H¥Jt1¥ ^tl1¥ >i¥41¥ 

C¥l-TOtclf ¥cl?t¥tt¥ ¥¥ *fftf ¥¥1 

¥W¥i iffil 15 cm Cl¥ <(l¥tlil 
f¥¥Cl ¥W¥1 ¥tl ^¥C^ ¥¥l 
C1C¥ f¥if¥l CUtltl ¥tl¥-4t^l ¥¥t¥l 
Cl\lf-¥iP¥t¥ ¥tl, ¥^ 

HCli ¥¥t¥ ¥¥¥1 C1C¥ Infill UStlNtll 
¥t¥t¥¥tit¥ Cl 11t¥, Cll Iff «| ¥1¥ ¥C1 I 

f¥i finite ijfn cic¥ tfe f¥¥i Pint 
TO itci; in—(1) iftr >¥i nntJl 
¥¥| ^11-f¥’l[ClC¥ 1¥¥1 fl, ¥t¥t¥ ¥tWl 
¥t¥t¥ TO ftlltl fWft^f. ¥tl (2) if^ 
c¥t¥ ficm cititcitrm fw 

¥tl1 ni»TOl finil¥ flC¥ ltf¥¥ ft. 
¥tlC¥ Itcil ¥t¥t¥ ftl ¥lf6¥l¥¥ I 
fiit¥ ifSfl citifr ‘fliw ¥1 fiTOi 
¥¥1 irnfillll 1¥1 Itw, ¥Jt¥fl1¥ 
f¥C¥^ TO 01^ 11¥tl 11tlt¥ ¥11- 

%¥¥l ¥l¥Cf f«f¥ Cl C¥\l¥ ¥TO¥ 
¥C¥(¥C¥¥, ¥1 TO—TOtlkl fwi ¥f^¥1 
ifllClJ 6 ftfilfl^l ¥¥¥¥ 

jfllH ¥¥¥ ¥tl¥ ¥C1 *l5 lJ¥¥t*f¥tC¥| 
f^f¥ nsutl ifl C¥tC¥¥l mil cm 
cm, ¥¥lfl 1irf¥C¥ Clltll ¥¥¥1 
iflCllTOI '*11 ¥JtlTtl nil fn¥tfl¥| 
mi ¥ll¥ 111 C¥¥ ¥1, ¥tTO fTOl 
f^ici nfintiiii ¥t¥ %¥f wtitil 
lf«l¥lT9tf¥l¥It¥nTll,¥tl TO 
l¥¥t if^ Cl* I 

¥¥41 flPIMW 4ltfl¥ TO1 Cl, 
lllftlll 4¥l 411 imiT 4¥<> 

1¥tri¥, ¥f I ¥llfl¥ I ¥f¥¥l, Htf^llr 
Cl cnl^¥ ¥f, ¥t¥ Clt¥l cm ¥fil¥ ¥tl 

irf¥i¥cm m croi mtiti •*# 

if¥m limli-TOi ¥TOt it¥r cn i 



• ?o 2 %ir«i« 123 ^ i 2 i 


c<if ‘fli ^iti« 
fni *ft? «, wr^rn 'iiTl 
s?!^ cnciff, ^1 

^rr# ^f«i¥|csra «fn8ift'»l 
c^« ntc* I 

«1 (ejm) ^5!1t« «jr«i I 

^c«\i cfNn ? 

^r^^iTts '«fl--if«s 

(Equivalence of mass and energy) 

nfilc<rr’i'c^ 

*if«i5cj^« «fl •Sxio* h cBt: -ff^s 

niuj'nji itvfl 

*?t I c^tsf r^i c««t^ 

nh c«r:^'e « *tf«f|5f =s[»rn<. 

ntwi c^ *lfW’lt*l 
"1^ fntu 

nf«t*r i[c*ii 2 X‘5x10" 
-10® t: c«t: I 

nftwrt 

*35tti^ fwftwsf I 

•ut'atinwi ’Tc^^H •®’csr c*ii 

fW j[»IC»l11 

cf<ii wti 10® 

^ c«t: 

•ffiirmw® fw lc»ifi^-*ffwlw ^»r*i 

*tu®i fwn 4if*f tfTFa i^nt^ 
tift’ifsf «ftr r«ii ^9 ffI 
JlWtSI w *111 ff>ftw 


entfimt^-C'-c’fcf irt*rt®(<i wi 

«r» *rtt«i ^ 9 v, artiffe««v 

'iBfsitf'ifir csitf 

C«ftr«lfJl*C" ¥Cf 

I f r«*n ff5i<^ rwffei 

*twt< c^iw'9 nt«ft atw aw »r^aTa 

wtw I 

'« nf«5caa 

aw <gc>F aiscf TBta«:l fica 

ifw 'Btwa awr ca faaa at nval aka, 
’5tc« ^«cia| fa'atn '■[a««ta\ i ffi W 
^tcaa «£«« a-n fa aca ? faar^f awa, 
ca ««a faftaca caal faja atfeta 
faffanarnt afvi <«tataca ataraa aaa- 
faftl •ffti<'8 af»kaa aPlasiaFN faaf^-n 
?c« atai i aaaf kaaia-af«^Jww 
•rtfa^ta •« ^aa—^'ica^ a«at« aaa 
aw a?5^ai afta*fatw faS^asaataj atajca 
nfaa^ awca i 

«f^vc5W^ ^c'ja fain ca, natc<« 
atai «tr«a® aca kaaSa (^aat 
arata)«taar^ f«H&i atfta cfca ^aa^ 
ai®af«a fVaaw ^t^atftn fta <«ar-ca* 
arntftfaawaaaj facii caai cnci,kaf- 
kaa afapi i sxio* k csc-^a caa> aw 
'sta afea «a»tca 

aat«fa58 aw atw i ?r®aU 
fai aa ca, afap iff a awr aw Iwaicaa 
WT-afv« at^rai aw atai wifta, 
«al esa-afva ^ak arttw ^ai actw 
«aa^ ca ^ai lo ca: fa: a^ai faw ai i 
catfj catk atia«a nu 100 ca: fa: 
alata ijai, mt aawl catan ata ca, 
caa-awlcla ackartw ^taai ca aaa 

kaatcaa at^K ntl, catt*! atijwwa 
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*!tfrf 

fHn I 

i^tmi if*w 

^tr»itwi »ni «p 

■r^ ftcf cfts? 

f>w ic^ ^tv 

»wtw *icw nmi c>ilN "tfv ws fit 
«ti 

wm i wtm *f?tc*fi cvaPlt^ 
fw lc*i^=T-nf«f$4 ^ni»nt «i^JT5 ^fetrs 
ntn I ifvs ^tit'e f<^ I'sn 

fffut^i ftfla ’?c»i ^tifii c<fcv 
fri C57«fii 'j^ff'Ftr^ '^tfl'« 

^ I «ff#itf 815 : fvi- 
¥tW «tr5 •if« 5 ^ ’« 

wTs ^tr» 

trt?r^ I *fr?c"!w w »i«F •I'v fPrfi 
<tCf V’tt^ <«¥- 

^\M «(^*i c’i«fiif 

5*iw I 5»tjf I f^:»!C’?rf. ‘ifll 

tlfesn i«sf ftstfe -if^S tl I <lt5t¥^1 
fr«f ^<ijtnf sitc^cfea I 

Cf^ f^inrt^sf (Burst) iTt<tTt« 

f'flf ^twi fftn W¥t¥« 

^^nl 8 fssr fl¥t*n 

¥p!¥l!r CT^-tlCftlkl 

ffi ff«i- 

¥¥16 fwi m, 

feTi5¥1 ff¥3 w ’rrtr 
¥ti¥ti n^'TTi »^n; ntiv 

fe¥l ¥¥ ¥«^?r *ff tpitl 

¥5|C¥ ^ ¥ri I 

¥n¥W5( 

«rt» 25 ¥¥I WIWI ¥tl^fi 

^fiCTpr¥¥c^ wfiw »rtftc¥j «rtfi- 


¥rff¥ infTi¥ ¥wnpi ttii ms 
¥W¥^, «lf¥ •ni ¥| ¥«¥1-1^¥1 

n «rti 25 1 ¥ti «rti 10 m 

¥^¥1 ¥t>( rfRl^t* ^ ¥¥t W fNl 
f»t«¥l *ir*I ¥l«3J, ¥| m 

IWl •rtw1lft¥ 

ftc’Jrrtl C>ll 
-Ifvi ¥ C¥ts» ¥fn^1 I 

^*11 tlfff, ^<t¥t*fr«¥ l1%« ¥¥^ 
¥|\M« ¥tCf, ¥1 ¥W1 240 f»|6t« 
¥4f4 C¥? ¥flC¥ ¥¥¥1 C*! W 

f¥^¥) ¥t6t¥ fJfW fr¥ 

*rtCf ¥T-¥¥5J f¥, C«ttl>¥ f»ci¥ ¥11 

¥C¥¥ C¥¥¥f¥l WZ9 C>I¥^i i1^ ¥t¥l 
) ¥¥¥1 <rtft¥¥ C¥, ¥tn 
¥ll^t¥ ¥t¥¥t¥r¥ l f^¥tC¥ C?«n ¥lf, ¥I 
9i ¥Jt¥Jt? ¥Cf 5tt ¥¥¥ ¥¥ ¥f¥¥!, 
¥t« ¥S ¥i:¥ ^C*If $¥ ¥ C«ft^C¥l ¥t¥t¥t% I 
¥fn¥tfl ¥t¥ C¥¥¥ I ffi nwiwtci 
C¥ fW ¥¥t¥1 I 

<2f¥¥'5: ¥¥16 r^¥CH ¥r¥¥t¥11 

¥¥tr¥ ¥t¥ *lt^ I »|^tKf¥¥ ¥^tWri?t ¥¥¥11 
C¥9?tt^l ¥f¥I¥tU ftlCl ffl ¥¥l¥r¥ 
C4t6¥ ¥ f¥| f^^|¥ I ¥¥f¥C¥ 

¥¥J¥ ¥W ¥t¥4t« ¥i:f ¥¥¥ ¥¥li? ¥lt¥<¥ 
¥t¥¥ ¥«¥t», ¥1 C«rl^-C«t^¥ fi¥¥ir¥¥ 
¥¥t|¥ ¥¥r¥ I f¥¥ f¥¥ft¥ ^^¥1 ¥f 

c¥ ¥¥? ¥rt¥ ¥i? ^tfizwn ¥^ fsm 

^r¥¥ ¥t¥l ¥tr¥Mt¥¥ I g^¥t¥lt¥ ¥H<fTtW 
fZW, ^fipr^ c¥¥¥¥ C¥aPtl¥¥| ¥tf¥¥n 
¥¥^ C¥«f¥ ¥¥ ¥¥ C«lt6l¥I H¥JH 

C¥r¥ f¥fe6c¥¥ irsjiw ¥?¥¥1 ¥1 f¥¥JhB 
f¥i¥ ¥t¥¥i-¥it>Tt ¥ni ¥:« c*n^ 
¥¥^ l¥tlf4¥ ¥¥l 

l|t¥tl C«rt%¥ C¥l¥ C*ft^C¥ ^¥¥1 l¥^¥ 
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CW ) C^WI 

cntsii K«j intii itftli 
fit«f 5 if wt^i 

WZ^ ft «Tf¥f*t, Wl 

STtW tlltM I 

4 f csiti *r« ^t«r nwrtntw 
>iW«. I «»<rjtn¥ 

^41 ▼Iff «ff fftfinf^f 

ffin cff-<fiftl fcfet^fcf cf’fifff 
•ffftf ^tffftCf ffft^ fWClfl fff- 
▼1 fHcftcff ftfi 'itii ftfcf 
rtowf cf, cf^TPr-fftfi cfn 

fltirt"nfrtftitI ftftwfl nw- 
cwfff fit ftrfi ftifi ftcfi 
fn. ft ftfffi cfcf fj fiff▼ 
fftf ff| (ft—cff fi, cnt ff 
▼CT cfB?trff intirfi ^551 fi mn tns 1 
▼Cfl ftfffT ftl ▼▼%! Cf, CffWf 

▼itftf-ftan ^f«ii Cf ftii fi 

tcfftf-^tflcff fftf, ficfi 01 «ltftf 
fTfTf fi fftfrf wi fft^f ft't fn 
ftcf I cffifI <rftf ^fftof ft Cf, f^^tfcire 

Cf ▼ fff j ftt ffJl fttff wit 

fttH fW tWftf ^ffl ffiftcf fftff 
ft I fff fftff ff^ flv-f^fff f^ff 1 
fif ftfw fftf ft» ff^ ffie 
fffftf tlfftCff ffftf 
fffl ffftf—fttt fC^f I ft 
ftfitff ftf fflfiicfii flfftftrf 
ftf ftf Cf fe f fl Cf I ff I ft^fiw fini 
Cftf ft I 

c^f%f nft< cfif flttift ff<fpif 
fjWtif tf^ttcf fti fiffff fftfff« 
▼f*if, ▼! Cfff fttf^ftcff frw ftf 
▼n cfoii fffft fftti cff cftfi 


fftfi Cf. ^ttfftftf ntft «*r fw ^ 

Cfff t Cfrfff-ffltWCff ffl CffftffW 
fi^ ff5ff« fcf ^<1 ff ff' *rci 
Cf f^ffifi (tcfftf) f fftrtcftr* 

ftflFftlftfl W ^ fiB fftfl fftf Cff 
fCfl Cf ffv ▼Wftft fCf Cff i fitcn 
WtflCfCl, fftlt Cff Cff ff ffftl ▼▼ 
CfCfCff ff ftcff f▼ ftf ftf 1 

ftfff'SCff fCf fff 10*® t: Cff: 
f'fV ^Cf Cftf Cfff ftff ff, ftftf 
ftf *fcf f\csf ftfjf f fCf •fff ^tcf 

fCf c*l^|ftf fitffi ftci I fVi ’^:t 
Cf fttffff n^tcif ffl ftf *rtcf fii 
▼tfcf fff «« tkf •ftci, Cfff ftf 
fcf ff fjfft ffiwr ffif cftfi fti, 
ftfflti fCf '^it Cf, ^«R^frcf ftt[-cf#^cff 
ftf fffftff «ftf^f ftfffCff fttCffl 
if^ft^ c-stttf cfartfffff 

f'fCtf fCft Cftfff C^Cf ffci «ffCf 

ftf fCf Cfff *rcf ^tcfcf 
tcfftf fefft^ ffl tfi c^rttff «t 
Cff Cff f fr® ntcf I «ff Cfff w 
fffl c<rfBfff fftftffftf f'f 
fe^ftff ffcf ftf cftff f'f!B fd® fCf— 
•fCtt ffl fCltf—Cfff-ff« tCfflf Cf 
ftftf^f ®^f fftf ftf, ftf ftfJCf I 

ftntf^ltcf tpt» fiftt^ff ffti 

ftftCf ^ff, ffifftf ff' ffItffftCf 
fffff fCf ff«t?t«1 ftf tftffCffff 
•fff f^f i^ftf;^ fCf ttf^TOPi 
fftf f[tf FCf Cl Cf ^ftf ftvi 

tfftff, ft ^stf ct^, Cltftl Itlt^ff 
ft cicf ffiit^tfi wh^fi fit ffl 
ffd ClfCf, ft fftl fff ftltl 
fffJtfft ^ ICl ftCf ICf lift- 
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^IRfW Hf Cll I fM^lf tsf ?WST, 

C«t^ '• ¥f^¥tf t>WR 

WiitM, 5?tlr|rr«R nwt^, f^rv 
^ fwi c^ «ff-rc*ff few 

w, ^-fe «»tfesiitlwi 
(E-mc») fntitf'i m I 

•wiiw iwTtn¥ '« «r<ot*f»f i?N 

¥iww c^, c^rrfe^ « fewflcw^ 
c^iftwtn ^ fr»i c«rtfec5^i 

^feci ^ anw ®flfe if^«*f t^:- 
«r¥tPt» f^n i 


c^rffti fw nrt^- 
ifarrsi f^w «t«tPr ww m ffe»i 'jwfe 
wn w tnffeni «twf cic¥ 
c>r WBniw ^ 

nfisf^*! ¥wl 5c»»tn itf-rtts! *fft^T( '•fe»r- 
<rt«*ll ft^fl 

»!*fl OT. W1K»T Cfwtr- 

w I ai«Pi 

it^ ffffe 4T1 «Tti 'ife <rflpTrr»fe ww- 
appi '9 


Tf^-wsrtif afirr«ftCT TviisfR^ fef%f-^si1r5??i 

SfWtWfiltfl *ltl* 


f<rt« feiif«¥t4\ cwnufiii SIS *14^ 
wm 4tcw W^ap^fsi «It« ^W1 I fefS 
•nicw n^w art! « ajs^tf, 
s^1fe-*r5^ 9 C41CW 

414^ <srf*i fe^jtf? -i^ 
fecnatwfnjvtw ^ WC*?« ’F'WFOfil 
ar4^ «4<R« 74ftfW %l4«1r4 
¥H ¥tt¥l fef«4W Tlfffe ^H^- 
«taitlf4¥ n?tc«ff ilt\ 

ffif ^ af^ ¥feai aj^ nnt4tc=r4 *n:^r 
fF >1^4 fm¥ i c4i:¥ «rfi 
40 4H «|f|[S| ^tl^ C¥ fefw-fl^sT 
4|tf4ri ft• ¥1 ¥q6¥flft ▼afrijl C¥iaj 

4jtn¥«tn I «ftff¥¥ ¥rfwwi 

4W fewfai ^^fl»¥ ^Taps (lAA) 
4r4t¥44^ fefim 4141 «4lfenffef« 
•W ¥41 ^ » ¥¥ff5r ff4-»R¥tf ant4fC4 
fft*i fe*ftcf 4nr« 

2 


af4tf4¥ i ¥tw feftnr* fen« w W? 

¥ I ^ficsj* ¥^^1 ffeci 

ai^ar f^-r? ’tc^wi =?¥ fucw 
fefl4Wjfe ¥ta|4l ¥4 ?J4ftf5l¥ ¥ Waftfi¥ 
fe^Wtf^¥1 aT'^fl ajcp^JT fC? feciffe I 
¥f¥4 ^T’T^tW ^f^tfl ll*I1 ¥fecar, 

9m nf<*itci «fntn ¥flc*ife fef^ri ¥¥ 

*tt«I1 4tl, Wl 9 ¥t<* aTt«f W I 
¥f4‘ai4¥l ¥ 'St? =WtltW ¥rff pr? ^f4fI 
?<41 ¥11 1C*11 I 

«»tltfl¥» C*T*ltf« ¥ 4flt¥pfl <ftfl fn 

flfW-¥tltl¥ lf¥t?( ¥ <a^¥I ¥*1¥P|I 
iwf ¥¥¥i I ¥rtitin stwi «f«fti win 
IWl ¥fe Cl, ni <ftll ¥¥fe atC¥ f *1 ICI 11, 
Itl ¥t¥ ¥iritli:a^l C¥S C1C¥ itl itl ¥1 
C¥t¥ltl ¥ttl«ltl ir¥ 111 f¥l 

i^itri if^i ^iti c¥i¥f3ir¥ 

•ffl fl¥t*r, ¥ffe¥t¥1 tllflltaff I 
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(NAA) srtw ’<'•1^ tlpKl <CT *llf I ‘•I 


f^ir ^ntn «n« *«¥l8 

TO W« « Cfft ^ 

iilft TO *W Otcsil W TO! w 
«rf^ TO 25 NAA tfTcitn ¥toI 

4^ *rr««i ^11 

wtltf TOi « 

<r<rtff*ri »ttcf «t^t<slf? ’?•! '^tnt 
j|fi 'Bir»i^i cFtcitcTOtTw c«ttf*fatf^^ 
'■ITtfn® Sltr^ 'Itfl «ilf 15 100 ppm 

ar^i ’ttcf c«i ¥TO 

^ 111 iftif ?;•( «f«i r*iwi fTn^ 
»CIfT TOi *ITO^ iCTCf 
41 »!^f bwrrrif utlJl Ci'eil 

TO<lf^ I 

c^tiTti^i 

5li-'^l'5«f«ffsr citn c^tutc^i 

TO ¥11 C1H ¥^11 cfetUttlM »firtn ^f¥ 
¥ ¥¥1 ntft*Hf^¥ ¥tnt¥ltl ^ni fl^«- 

•?t¥ I ^¥H ¥t¥I¥ 11 fwWI 

b(iT ¥1 ¥C¥ fc»l1 ’tilll 

•ffiii^i 11 , *fitn 5 f¥ nti ¥ 

•tflltci •Ht¥-¥<llt’I lltl® 111 *¥1111 
*riN-¥^tlt’T 1l¥¥ «¥t£1 

icci¥ ¥11 *ritn-it^¥ti ifi uti¥ 
1€ftl ¥^C¥tTO IITfll f®ltl fifw 
11111 it^citcif ¥ftri ¥C ¥1 «rflfl¥ 
¥£¥ i:ii TO« *ri1®^ ^f¥l¥l¥ 
¥sr5¥l fifll lltl ¥Cf ¥C¥ Wl1 
1 W ¥firi ¥¥¥ ir« itt¥ ¥ 1 ^ fiftv 
Rilt1,ft¥C¥1 lf¥1 ¥tw ¥f%1 

¥11ltl¥i:i ¥1^ fils ¥Wfl¥¥ttl| If 
TO 1tl¥ I fff ¥flfl» ¥t%1 

€jffn ¥t¥tfl¥ ¥1¥1 ¥1 ¥t¥tl 

¥^^£¥^1 if^ If in Itl ¥11 ¥t¥TO 


¥1¥tj5 ¥r¥ ¥tl(f¥¥ ¥1¥£11 ¥tl ftf¥ 
¥ir« *rttl ¥1 I ¥J|C¥^ 

¥Ttf¥¥ (B-Napthoxy acetic acid—50 
ppm). TO11 ¥Itltftn,ltir ¥Itr¥l5¥ fItfSfl 
(15 ppm) ¥111 <-o-cbloraphenoxy 
propionic acid (40 ppm)-¥l ¥^1 #11 
bill's cfi ¥ir¥ ifitidi itci 

« ¥¥ TO I 

¥tltl ¥1 Citl ftlt^TO ¥tCfI 
1C1 fllfif ifinti Ftl ¥£I 

feififei* ¥i¥tfl^ ¥¥titcii csita ITOI 
¥¥f ¥| ¥Cf ¥¥ ¥tl ¥¥|5 ¥1f1 ¥tf^'|''¥ 
Him, ^1 TO1 ¥tC51 ICll TOT irftflf 
Itl, l¥t5¥ ¥11t¥tl ¥¥ 1fC¥l HtTOl ¥» 
^1 1^??1 ifff lltl (Cross pollina¬ 
tion) ¥«tl¥l 11^ ¥11 Itl I 1lt1-¥^nt1 
ljf^£«¥ ¥tltl1«: ItCI ¥¥ TO ¥1 n ¥¥ 
11C¥¥ ^tC¥l ¥¥Jlllt:if ¥£¥1 ¥t¥tl 
¥«Jf Clt^ n I ¥^ CTO« ¥^¥ miti 
¥C1 fl¥l ¥lt’t’¥TOtt1 fllfin ¥fl£TO 
llflll ¥1 Itm ¥¥1 1C¥ I 

Itl C1C¥ ¥¥ti:¥ ¥C¥1 ¥«¥ Cltl— 

¥tri¥, ft¥itr¥i ¥itf4¥^ ¥ cii^ititni 
¥¥¥¥ 15J ¥¥¥1 1t¥l ¥t t1, ¥¥(51^1 
ifilf lltl <31:41 cil ¥¥ in 
CTO ¥tl Itf I ¥£¥¥ ¥11 30-50 ¥t1 
¥¥ ¥¥TO ¥C1 lt«ltl ¥¥¥ ^ClTOtUftCl 
It¥ Itl I in C1I¥ ¥1 TO Itltl ¥11 
cimtici, itm Itltl ¥n ¥C¥ic4t^ 
C11tC¥ ¥'1J¥ 1tC¥, C¥irC¥ ¥ltlPf¥¥ ¥1 
(Abscission layer) ¥tC1 ¥¥l5 cTOfCll 
<ll HI ¥1^ ¥1111 ll¥tl C¥tW 
¥lt ¥¥S C¥tl¥f¥ 1TOC11 TO ¥¥I¥ 
¥t¥lt¥tC1 iRfl^ 1tC¥, Itl TO! itl: 



wwn, iwo3 mww 


«ir fw 3W1 

^nsrti «ttf ?»i#ft sffcw^ 'itstp'i ff I 
^ win «?•, f»i « it^ 

^rfWCTl *lfti|tCll Wtl>ftWJI ^*rt 
#W I C^Pt? ¥Hl1 ( C^sf, f«tTl ^ 
fw ij fiftv f«fti ^ fti cncn ^ 
nfiii tw) fi»n «« 
•ffiwti w cnt*i «rTt^pTn^ 

•?! fi f»ife 

nc? I 

2,4,5—Jrlcjfrntcfntftr «irri»rN 
(245>-T) JH 2, 4, 5—$rtoFtWtrfX^tfl 
c««f^ntf5r¥ «iTtfn» (2,4,5*TP) <rf« 
48 dlJt^ ft’ltC’l tt»l VCffl 

«t<f f'eii it?t« fwi 

*Pt«H Is '« 

VI I 

▼wi »i^«rji stn—^¥tc9j <F*« vw 
^t«11 f 1*(J J|l, CftSf »!tci 

¥»j tfiit'e 1 ¥t«*i— 

(1) ’^‘•l tni*l V^WM 5t»! 

nrt (2) ^fin»<, 

Iwtfw »rtcii cffst (Ilf 
▼•I ww c^ttfel fn fni 

ff| fit^ ^U^ 
*r<w 'itftft'^f ffl ff| fiv ft« 
r«rn ?,?•! cfi«i®*ifii^ wtl8*«tff^»n 
f II fr®i I 4^ ijiiw « 

^fi ^c*r«i '• 

ft*i*rrf«’tttf ft*i/«jf»»3i frrtf>i® 

(NAA) « ft*r,pfTf»»=r njrf>i^tnt^» c« 
f w nt'fii cifri I 

nfrtfi w—-fiwt 
«nrt^ 1# w ^ntiii (li <«tsf 
fwi—l I «4<5 irH 4wtw^> tnwi- 


wii rttn fw. 21 WTO 
ttit ^ fw, 31 srfsit^ wen ClM 'I 
cntftit^if TOi cn, 41 irwf m 
ipi rtC¥ Wf«ftl¥ nft< fWI 

m f^e*i4- 

•tei ’ll! ntii ftitw ffci 11 
nntf«* »iti[tc^j fitntii fii 
n%!ri will ntntii f^wi #cil f^wi ww- 
fin 1fiin 2,4-®tlllfrcl^ 
cfcwtfti «iitnl8f 'wrtfnm (2, 4-D) 
^flfl I f^MCl 2, 4-D-«l 

«ifl8 fit-ii vvm itin, iff wm 
(HI «iwtcn nv *itfti ntf, cw—im. 
ifi,w«r^f«nw cftiwff wi wi, ffi 
*itfti ntw nml ^tTO wii 

2.4-D-i ^twrwi f»(n*i-«rr#ii nici 
cfii fifw *n cnti*r TOwi to 
«f5fn« •iffi'8 TOi—11 '•I® ®ir«m wfw* 
f#irt wf® «fwfftfif®tci irf^ti cff, 
fw ^Hf-cftn i#itft^hr wtw wTOi 
wi^f«wci ’fn2i 01^ niKlS 
wtni fitfwtw 18^1 •tfnfw® wfwc® ntwtn 

fill c5»rn«i 18?? si8 ici wtf, 31 *i|8 
cfniic«rti8i iwi fiwiw wftifi 

fn, ft*i wt^clJtwrwwi wni entn 
fi 011^ tmtfwti ww m wii 

II .If fw'Vi^i itw nti *v% 41 «if8 
#ftcfi ewn « fn^ten 

TOtfif itii cn <4W^ 

fintff#iti wet fiitt •nrtc'fi wd wi i 
wim wwr <wcf wtwi . 

ntci m iti Cl, dnfidw ftwtfw wtf 
II wfwfwtWtCI 2,4-D-'J|f WlWW TO 

wiwtet fn, II ^iti dftcii 

Wffi cwf, ifWi w1%i fieiten 





ftfi fW imif »r^<tji-^f«— 

nttii ^»."r ’ll »i^<rri-^fi 
m fj I 4fl 

c^.^wcicf fe|i »tttli» «TRfM c,wm\ 
wnTt^i ’ttciff 5»i I 

tt?i ntcfs ^nti 

c!r«ii i ffj ffi 
ntiiu ^ sil I ^r*r- 

lc'«t*i ^f5r® 

(Indole butyric acid) « 

^rtC»llBf ^Jtft® >iI=T^ *<1^ «if8 ’erfftsf? 

ftaff ntt®« Mt'fi w>i = 11 ^ 15 ^ 

!?¥*T (*r]:?cfs» I 

»rtaw Vi, 21 «rrj futii^ c^s 
f?, 31 4rf«i6 cft& cftfe 8f? 

cff V, c^«Pi 
f^c“ff»tw «rc?rt«f^« I 
*it<ii ®»!CT f»r¥^ m ^c«, 

c^ ftc-iJf ff 1 <*i«r*f'e ift?i Tfi I 
Uf^ «I¥ 9^ ^111 

^tW Cl, INI ¥»JCTfl *1^11 

cttr^^'^iN >rcf 

Rfainit* ^5511 fn, ^NfW «r¥N flNN |8^ 
« nci ^ ¥Jt»!t»! |8?I ClfC¥ ft¥? V I 
« nf^ij ®N'5ti^*r*tw 
CftCfl ntw «1N1 ¥*ICT IBA « NAA- 
Nm ^Ttn¥ ¥tcfl vw i «ita, ¥f¥ 
364 t®7tN« ntai ¥»iw¥ aiftrtaa aia^ta 
, #ra^ ¥>ff<tra^l ii^a f ici i 


4*fCf famft lt¥t¥ aitwnCTf 
CTO ait%^ ajai5¥ tot, CTO—«iiwf- 
¥tr»! «it*j,c^itw IfJtfrt ^ 

¥11 ¥1^ ¥inna?%¥t¥ «r¥fT5 ¥11, #|l- 
¥t*r ntrta nt¥ti ♦r®! catf, c^i, ^tw- 
«rl?a, itafi ^fh TOf ®it¥ta 
?f¥ ^¥Ttff I 

¥fa->RTO ’Ntati;*! nfircia 
^^¥1 fata ¥t *i<i C¥ aitt»it65i1 ¥al 
c»f¥, %8awN c¥Wa ¥TOa 

c¥ca^ «nat¥ii 41WN cfWa 
^?*fa ¥a «r¥ta fata fatia ntTOI ff 
¥N ¥a 4rcaN« ¥l na crra ^fa^ i 
^ta ¥ aqtatcaa nfafa® vatiNa aw 
¥¥¥a, fatia ¥ta ^la ¥tca « «tt¥ 
¥?a^a ( ®ta ¥ttTOa a® ¥a¥ toi 
¥¥ aia flga ¥ta ¥ta ¥a^ naa^ aita 
cattfet aita ¥C¥ ai ai ai¥T¥ ¥a ¥ca i 
®tiNi ^¥lw ^ta ¥ca atata naTO 
acatf I ^ta, Nij«c.natai nttaa ¥ta ¥¥^ 
>ia'3l acai—cat¥ ^aiftai all »itatai¥: 
¥aiat®l ntt¥a ^la ^af^b ataa ¥ta ai ¥ 
faa^ aatna ¥¥ caai irtata •J^’raaftt^a 
itai cat¥ ¥aa ¥at¥ ati ai, ¥tai ^ 
¥aita wf fa¥¥ caaaiaii 
faia ntaaita «rcat¥a atiti i 
'«ifwa ¥t¥1 ^ 

f^afipr ¥ ¥rttata fati¥ ajt*r¥ TOaai 
ai¥ atai¥ ¥a\ tficaa ap|aa¥tt¥ 
«tf^ata ¥| ^ facia «Mta w ¥ai cTO i 
¥fa¥C¥aat¥i ¥aa faa aitata, aaa ¥a 
atffcar a(¥-aaaiN aaN aatala ¥ai 
wacai 





c^rhi •tir« 

«rwq >T*»^f ’TW 
ms >[^t<rtcsr «*» ^^t- 

5TW111 ^-^sf, it?ti-f^wm, i>itfST- 
*f?K-ftwfT 4 ?Rs R«trsT« 

ittt? 4i 

f^wrpti 

Wt "^^5 c>r'9r»n w ^nfi- 

I «i| *5^ »r^t«its» 

<t»l <^^•^14 f^-t? WtJf ^T'STt^’Jf I 
cJ»iti *fif«f«fiiH wiS'Si^ w*nr«fi»!!r 
^ni ^tc»it^nt« 5^=? 

wntfi c¥t^ cft*r crt!i 4^^ 

wntr*!’p nif^i •!« 

’rtftw wf m 4^^ 

fWCW I 

nif^c* CT\f»if *fftc<fl 

^1 «f^^- 

it^tift¥ nfiw^wfl ’r’^tvfiCT 

^D^ftl n ( 4^ Ws? 4tlf4I 
fCTffJ ?Tii 4tf4, 

rtVPif n?tc<« mm ^ 

4¥fi» fjftfipitni ^t« 

¥l«ff1 <+) c«rt^^ 4^^ 

wtl5 4«^ 

'Bcw ^nfl f3i#«%n I 
fm inn (-) 

Im m \ twlcn m w^rf inir, 


4^18 cirtkHi «ni xiri ^’f 

4 c<rt^i, ^4ni ^tcmi it*T 
^titi null ntifitf^tn i 
’^4:1, nwtic® 4 cnt^ni nnn 
n*it41 nntii itntif*!? ni nyst Iw- 

ijcii n^nji 4 f^ttcni tni Pr^rtni 
•Ttlcntcfetn^fni c«rt8i 4 IwJcii n^nn 
nit*^, fff f^fw, 4<t^ 

4«f*il itnllTi^f ^fWI Ci\4, 

itntifs»f 11 4\i“itntif^¥ nfii^n 
4»fn iqfii*! 44^4^1 untfl nn, nHfj 
c4in niit^i 4C11 cfti cfti utlrntrlJtn 
^titi 4«fni n%n4i ^Jcnmtnj 

iipih 44fii c'infaFi ifi, ini—^tn^, fi8i 
41^ ntitifii fiff 1*1 ¥11 ( •n8'i;|, 
4lt^C*ltC&tn4fin mill! 4C11 flf4W4l 

nfiitn ¥ti 4i\ c44faFi4ti ntitcnr 
4i^t?t 11 C4¥r»f ^t^cntt&tnnlnrf 
fn itf I ¥cn ficni ci^tn n ci^tni 
nn ^tlcnft^nls fiHci nVw 
11 itntifif nffli'^cni fif«i nftnci^ 
11 cihl&i nfii^i wtm 11 ^¥>111 
¥11 nml W I 111! 4^ 4tii fiwti^ii 
11 il5n itntifif 11 iti-itntifi¥ 
«ff¥iri fifii n^ti >mt# ifsipw 
fiitti ^n^4 in WWW I ftfipi. 
ca^jg 1T4TR nfilfti fenfti cnt¥ c»\¥ 
n itntifi¥ «ifwiti fifwr n^tii^ 
4inii 4 firtn ¥cf m 4C¥ ctnti 
•ffni intii fi¥tn, ¥fn¥t¥i i 



no 




C^\^ (Tracer element) tlfiW W1 ¥fl1 WH WI ••flftf ¥t^ 

ct»rti ¥11 111 'fife ’fiit^ inn, cm—’utc’ii^f 

*tlf«l CHfCOOH I »11 (CHi) %9 

’itftnj ifi ^inriiti *titr<i nutl^ti «nci 

^iitviii ^111 cfti c¥t^ c^n (-cooH)-^m It 

*tTtt<i nftiti 10-*® ^ n fe«i ini c f3nif»tf^« ^Iwiti 


ntn I 

ff^tn c¥ti 
¥?inm nti 

itn ¥11 fi~ *<¥(8 *ttitciT 

«i mtnt iti I '«¥f5 ¥t^i ci\tni fin 


*1111111 f5tl¥ ¥[t^c*rtx^t*t C-vll ( ¥im 

c i»i:¥ c-14 ^*fl^ 14 *mll¥i 
f«r-i^ C¥¥f5f ¥ 1^1 mill Ciurtnl inE) 
lilt itfJitf’l® ¥11 iti: 


* «rjtfi« 
BaCO>~-“-*' 


H,/ ¥flf»¥ • P/I* • 
-- CH^OH -► CH, I 


NaCN 


, HjO • 

CH.CN-CHs COOH 


* NH,+K . 

CO,-- KCN 

500'C 


CHal 


CH,CN — 


HoO 


CHa.COOH 


(Hi) CHjt+KCN -> CHs. CN--v CH 3 .LUUH 

in inn, nfii^m ¥w * 55 ^ fiwlilni ilin ff¥, «ft?tnni 
ciVni ililifif 11 if 1 i“iiilifi¥ 11^1 ¥1 ^f¥ w if^rs 111 ^l¥ m¥ 

C¥ll lillt¥ 11 11 11 I ¥W -If^* 

fif#ilfl:»i ci^ifti fif^ wli «nt¥iti "tfe *tinln itfi¥ ilc¥, 


nnfiif^'5 ii¥n >11^ cs^fiiisli ifiiH 

¥n fll^ll * 1 ^ 11 ^ 11 C¥ ¥5111 

¥11 nc¥ *ftn I 111 ll¥. ¥lllll 8 ¥ 

♦ 

¥lir*T¥. m (C^3* 

COOH) c¥ti 411^ nn fifn-r ¥imi 

im I 41i^ni ci:¥ fiif® jnn *inF ¥l^i 
¥tl- 4 iil® nfin ¥li»i I 41 im. 'll 
¥t^ fllll*1 ¥1^1| ’ft ¥lctlf ¥»1 

¥l<l Cir¥ T 11^*1 ®ll' 

¥¥tlm ¥lli nnWi ifiiH 

¥« 41lt^¥ ll?n. flllfll CO, lllfl’I 


«a¥j8 HIT ¥iifH il® I#! cfitilcn 

etf^iHn iifi® 11 ; ¥«ft^ ifti-iWifl¥ 
fifanllS ii¥s »rliTlifli itcii 

nlwillili ¥ fit^iiH’ 'Hi 
»ri¥i^f¥ 1938 *Tm 'iii^t ¥tn 

culfim (iTlcsttwni ¥ilntcltn, 
D n H-2) N-15 diti n^iPini 

iTiin ¥n 411*1 ¥n¥ n, <1 iti*n 
4 t¥ I cwifl® ¥lll, C4'rt6l ¥ ¥l^lllnl 
¥1^ ni¥« *tn ¥!¥¥ ¥Ttl. C4tfel ¥ ¥rt- 
it^i5cli inr »i¥¥ fifiii n, ¥*ft^ 

*ilntnrti fMn cw 
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•rfWt ftcif ^<r- 
cfHii twin cww ¥Tti5 witPrcw 
ft H fth^ilT^^V (Di ot tri-unia- 
tarated) ttil «f^i: ®i- 

cWlitCTi ««l ¥1115 ¥Ttftrw ¥i- 
¥rwi ftft«®Tr»nrt- 
▼ift <lt«lftti *11 'SfH fflfli 

fww fic*!», ^ff^trii c?f c*tc¥ ft;¥i 
sitfeftitiii nfiiti, jtt?) 

H*f Sir^ftlttll IJilltl ¥CS»¥ 

¥l-«ic^ftinn 11^ Cllfti! 

IWT 111 4ffs <Jt¥ *f?l¥tl 
ftwtltn Itiwi HIT nfttll *jftlt1 
▼fin ftt»Ri 1W1—*ftit«f5ti 

■t%i ¥Cf «rfi^ cii Clifts ¥rtft miti 
fir^itiJiii wra ^tiiw ¥ic»w. 
OlC^Cltflt^ Clifts ¥Tttfel 

H, *rc¥ lTft« If 11 I ftl 

¥t¥tfif (ftfti 11) fjft Htie 

inti ni ciH cii, cuftf fbft® 
▼m^i nftiM i^ci f^ci ¥ic« Hti« ici i 
®ii^ftfft D,0 (¥ti\ ¥1) 11 

DHO (¥tl^ « Iftftl ¥t»ll .n<r«iari) 
fin 111 nmft¥ ntwi ^iw 

«»titfift v:ni nftii^ ift «ta\ wn 
ntifti wftw (HjO) nw »aii ^atnti® 
CTtfwi II Cl, orift-8 sit^fiiti 'fli^ 
itcfi mi ¥tn¥ «id»fiitcii HIT 11^1 
ifti 11, ¥ftcn fti ciiftf ¥itc^ Cl 
nftitrt iicWhft iftf nti, ci^ 

nflltW CHI ift^ WllfentfTft CHI 
fiifeftift fft nti I it ni nitii cHi 
r^ftci citii iti, in 1 

fjtiti HIT nfWn ntiTtifi 
fftcfttll H lllWftft IJW ¥51 n-l^v 


mft Hv^i* ti» *wtiw in cici 
ittcgtcii H wtftiti nrtn iti 
ii^nviTft srn^vii i 

niifVtcn ntfti iricf ci, il iitu 
nf^'^tn nftjftiti cimift 

Iftfl? HItfl® fill 

¥ftf«l 111,!' ¥Tt(6 ITtfn®, HI— 
fnutfti 11 fncitiifti iitfn® it Hn 
11,1 IIH11 n"n^i ¥Tt^ cH¥ t\ni ti 

II i<f«. cii iifni nuKHi w I ittw 
nci iif#ic¥ lilt niiiti ¥111 fill 
it itf it 11C11 iitrisipHi infHit 
¥jt|5 irtfi® 1*11 HI 

cntcmttiti i« fi5iiit5<i irtftcH 
ijtfn® mill niliti mi mi i¥f‘^<i 

III utfidi (-NH,) n?w iftcttcn 
N-15 iftcntcttn fill iftitfti in 

llfffn HitftCH ITlft® Hft fill I 
i¥:ni itwi nil it m fift® utfHH 
irtfi® «fln3in itfitm HI #tii nm 
¥Hni, itcfi iTlftiii ijtrn® mtnft 
1H 1® ciifi® citfiJcH (citlti Iftftf 
ITtftc^l Hllftl®! Itltlftf niHl Uft 
ifts ifei ^11 ciVn) i¥¥ 1* ii» ititfi 
l>-ltltlft¥ iflltl Cllfell If 
lltriCH lltft® CH¥ 11 UlftlH 
IJtftl® IJtftCll sittcItCllll (-NH,) ftl 
ftftll |11 11 If 1ft Up®!! infiift 
utftcH HJtfi® nitfni I 

1^-niitii*® *rfiii^n^n i 
iftfin itn® ci^ftf fill nil ciift® 
ifi citfnf fiti iftiti fiftii ficfi 
it ftftii fniitn 111 ft, ift-i 
fTfnfnittH ic¥« 111 nti¥ i it itn 
¥tniiiit?ii ciiifft lift lift cijfni 
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¥lti wCl ftf«: Ufi If I 

cfc*iyofifi fVf ntifii«tci 
f^51 c^if%f c»ih (Fc-59) «mtn fn cm 
cncW,WJ c*hf- 
111 cTimi in' 
c*iVcfi 5r>f c«m cii 

cii^fft^fi ari'i ▼«! ct»iti ni^’Pti 
wtn c«rcf, Mi)cii iwr c^iVi cfftf^i 
itci c^\i c<rij5m ifj5«! cilnifcn 
itcv (it ci\»rfi! fnfH itn i 
11^1 iw cWfi «rci"r ▼itm citf 
sn cf^, crfilBi >ftii itf^ti iti sri i 
mil ifi cfti fftflcn c?fil5wi ♦ffiiti 

^tl ftC5 Cltl Itl, Clll— 

11 api 111 -till ficitcfflficn 

iflltl ^It n% 1511^ ClFll c?i Cl\f 

«ari*r ^ci I 'iTi^ti nitci ci\cii citnti 

emu ficm iitw 1 

^iTcif ifti cit*r fi<ci c^itff •HfRi 
iinfift^i »fli ^fl5 «nfi mill—in'! 
utm mfii'«iti\ wti fi<ci 
ClwfiFl C’Ttf^l (Na-24) ertltl I 

Na-24 ^1 ntit^r nfiitl 

cit^ itc^i f%iti «fci-r mtcii 111 
vfli*fi 4fiB c^wfiw^i •tfiltm 11 ('iti'ci 
ititif% •iftitni' 11) *ftcii *tt^i 
^tiTrPr« m n i I'l'-i^tii it'atfi? ici 
mi ntcii nt^ cs'ifaFi^i m *n?ci 
'll nfiitl m iff cnci nc^tw itci 
c^^^fcii fff iff if'-mini utm n, 
ftm ‘i^ «f%itl5 If 1 nffn ^irm ici i 
cfftJFiiii^i^ci iff ntiii nfiitnf 
nlK ni^n fif«i mm nt^uitni 
fn ijtff nffncii «rf« irmtiU fi<i 
fIf fiffm ffi nil I 'll 'IfI irfriti 


f^fnm iif-nfmi n iv-mtfw cfff 
mtwtfiffi 1 tf If. 'll fiilii wit iti i 
'•iwcf cwffiFif 1 -nfiitnw mfit ijwi %*ri 
11 ntfirwT ftni wii m wti new mijw 
itcf 4110 frfiFi cmilm wen new 
new nwNi-w1inrt0i wflJ wii^ 
cm (Graph) fl fn 111 I 

cf ti cfti ciVcni weiwlJ ftem wtftftw 
41^ wftwrRf 11 ^tf !5wcw nf^ w«ti 

«riif 1 cm iTi I 'll fiem mifti wcitn 
fill 4^ 11 ci\en« cwwfwi wtlcntdtcni 
ntfteirn?tci weif wl8n, ific<i citem. 
111-witnfi, fsiiti «rwffi wfm 
41^ aqmti fi<i f 11 iti I Iftfimnn 
ini ciif ntei—ifwcf ISliti len wti 
wfwi 11 fi' 5 'n wifti fi^ ntitii 
miff «rtiwmtii 'ilm ewew 
itltfi-203 fifwf ^«itlf5i n nitfn- 
iti-68 fslw® Iflt^i wtlwjtRi cfelt 
witcnlBf witfic®! wiSn ci^n wntn wci 
wt-il wn ntmi cnew i tnm cwwfiFifi 
fiiliw leii ntiteir wi^ cwf fem cm 

(Radioautographj H autoradiography) 

n (nwfwifti wtentffiw ^n iSlitcii 
-e fi'g'n wiften n^nti^, wwjw 
tfriti ntf ii n«i i 

Cfti-i?firifti cweaie clnti nif^ 
Wlftl wi www‘i5 ^ 

wftff n?i cftei fiwv few ntciieni 
4t?fefcii iff f wfif I8wi wffftm 
mu cfteii 'll fiwtwi if^-ftmei 
itleltfin itei nfifiwi «rftnrtf5 m!|f 
few 'ifl6 fSiffi mi nten; miwin «tt^ 
w cwteii «tff«i ti^i%n i irewifl 
cftei fwwfirficitfi^fwf WTtfm it 





fiF. <rtcf I f«. *«, 

c¥trn «rtr»i «rt^N ’iwtn 

’w«w»ntf m *itf» cfti ?!i, ^ 
’•I f».wi cftwi 
c«f ctrtfN 
^^nrtcii ««cff i f«. 

•<f|5 ^C’lT 

^ «flR 
¥tif wl <rrfi^ r 

c^cwsT mii wfii IrtfSnt^ (itl- 

cftwr^ T ^ H-3) firn 

W f«.‘«ST. <«. fsftl Vfl^TlI 
<ttftw c¥twi f«. 
ai.-4qi ff«*r I wet^ 

c¥ti « (wesm « *wr) 

f®. wi ’r^ «fti^ I «fr^J¥ 

cfH^ w *111 c^ cftM 

w, cft*! C¥tw sii—f5t^« 

f«. oiiT, »<. f 11 ^1 iW c»mi 'll 

cf*!ti •ri?!^ ^tni 1 til enm Cl, 

I5?i cmM <rf^ loojs c^tin icir <m 
SOlBi fi«tin 111 «ii ft*! «ftiti:ici cftTfi 
^<in itc^ I ¥Tt»rr«-'wt#t« 

cfti 'inrt«t(i¥ vvnffvs iflintii «ii 
▼frr, «•! *fi cwm ’^tif ci^^ Wf 
c¥twi itldfPri n ‘ii^ itltlffni 
fl^Fiti wftin ^ cf ti cnnFi ii ii i 
^ ijUfi cm 'ifi'ifct? cRs- 

'itf^ fin iiifU «tti f%iU citiw 
ithltPPiiii 

diti nif^ miN m %ft:ii irtwtf- 
n^iwr «friti •iliin^ti ^ ^tiwntu- 
*iti fH »wi imi I ^ItCTtcy 
•njitftf ftli«llHnrtlw<iii cin 

mK m-viti. c>t^w 


«^i (ifitirwtci ci«fti iti ^rtdi- 
itlisl) *r^wii ¥it« *ftn I tfttfi ««| 
wrtf irtcitwom i^ m ¥lrt- 
ithVtC*! ilitl irftWT »lJf^ 
(O*) Ml HI ftcltitltshiM iwj 
ww ftcltitltsl—ir^cftwi 
ifcl ^flCf Itjl *1(11111 *ltll1 Itll 
^Itlll aitltll ^Vf^ C«Hj,Oil 

hUftTi 'wM ^<.*rt?wi 
ntifirf fif?ntl5 ftwtiwitci cittwi cin 
ntii: 

ortcitM 

6CO*+6HjO+lf^ •♦ C«Hi(O0*(*6Of 

ntciffn^nwi Mtf ortcitMi *i*rfl- 
itl I 11 mnfifici wtcitwcHi 
11^11 «ii iru, Oa, CO* n 
HtO clCf ^ 1 ? 1941 *ftW Itftl 
fiwti\ i>r. veil 1 ^ niifili c^Mrtln 
»rtli n 

W 1 uHti HI cifiti Cl, *iftrcwi 
wi citf ^^*ri I *fii difiw iHi-M 
iTiiti fn ftli ®t|-nirtl® cicf ftili- 

itlisl i^wcii ftr«r itifi^® *fltCTi 

fe*ri« «ftr»!tint® hii i itm Him 
cit¥ iritfi® mil ci, miitf- 
HWii «itiinrti cfiHti itclfltl- 
cfH fe^ni H n, fti^fitlcil tiJiiHi 
m *fit<, M il «i%ifi imflm 
11^ mil *f^M HI 
Ml lltlH Cftl fllH ftUFftl 
lfi*tl Hwrll Pfltl® miT® mi 
4iti *i®M <rnt»r m i ^itiw 
nn ’utM 1 njtmtmw mr ftflnti 
wm i^^®fti®iiltiw®iiciri*itm 
fHimi 4*fti *riM 
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?fifitfli ¥f5« 
^ WWC9 €rtil 
wti «! ffi 
«rftpw ¥T^t»f nti *ft«ii ’itii 
Cft^ W1I ’Pl.flt^ 

»iti ’Rcsti ^ 5ii I 

*ttH ¥>pF«t»r «f1 ¥CfCf, it*Itlf3»¥ 
fniwi fn ^*1 f^<ir ¥11 ^fi, ffi ^ 
▼iti>nr ¥^^i itfi! c<rc¥ ^ti ¥¥^ >iti 
C«ff¥ ¥1 m C¥¥- 

tiw iTHti ¥i:a <1^ 

•ft'ffj n c¥tsr ^*11 ntrii ¥t<¥tfi¥i 

¥11 111 I 

•rtcif qrtntffw c¥ts! cii^f cil, 
ffi If ^^*rtfpr c^i «i¥t¥ 

fintwsr i ftiBni 4f ¥f fw ntf 
cfttitPR citm ilt»tl fl I C3mit%*n 
•MtWf fJtf¥ Wtl *1t¥tl >f^¥ fl 
fn ff, 5t»r 

•ftll ^Itf ¥fC11 ¥fC11 ¥flC¥ C*l\f 

^Jn?vnfi?tifft¥i >n^€ iftcn carrtn- 
f»i»r fIff cff 1 ftf I (Iftf *ri^¥tf »ii 
C¥C¥ ¥tfl¥ «f¥ H a)¥tfl¥ ¥ff >11 Ci\ct1 
’f%¥ fClCf, Cftft «rrCfl 

«frt utit¥ fl»ti I 

C¥¥fipl ^Tt^ftctol «nj¥ 
flCTN ¥Wtl flU W ftlfl 

w^wic^n ^ri n^fi ciW >rritii¥: 

(FeSt) fW ftC¥| ¥f*I1 Cft¥ 
C¥t¥ ^5ftl ¥tW »f¥l¥f 
>rt»ifti cifttf fti, 

niftlr\«r c¥n¥i «iif% fi I ir¥t¥fc¥r!( 

WClfin[ftllll€¥t5lW Cf1t¥f fW 

<mi,¥ti c¥m fi*mi ¥itii,n4K 
m "Hf Wfl5« fiff¥f cftf 


>r^ ^ ft? ffwti fWT cviffti 

w nftifl^ fiffti mM cm 

cnW. ¥f»I1 'fll^ C¥tf ifWf TOO^ 

¥1\ l|^¥l ClVmi l|¥t¥I Wrt¥ >Tft5| 

ciVcfi 4frif >riw fiftitf 

C¥tf >1^ ClI I 

c¥tii«i cifi—nft^f ff^ 

¥¥, C¥t!( ¥p1»! ¥¥ IfCff Hill, C^\ ft»Il 
¥¥ Ifl ’ftc«r ¥l fClff’l—¥1 ft4f ¥«¥ 
C¥¥ftl ¥th>1ftltcni cill ‘IWCf 
if^fititwi ff incf fincfi i¥:¥, 
C¥f31 f^Wl C¥¥ftl Cflwi lWJ^lf^l¥¥lX>H 
IWI Cfwftf Cfkff i|l-sftlf (Half 
life) i*ii¥ citfti, cf »ifm fwr.cBw- 
ftnti ^¥¥1 ^i'¥ itn *ttfi ¥t4ir- 
14^(11 ^1-’^lif 5730 Iff ¥t4f- 
14*«ai c¥¥faFi¥ti nfiiti c¥ti <f¥ >fiif 
¥ fc»i 5730 ffi nti 41 nfwtt fci ¥/„ 
irtcii 5730 Iff ncic¥¥ftf¥i «Sr ficm' 

>riC1115*lf tf f Cl (¥/»)/2 ll¥/4’,--4t 
¥tci C¥¥%I¥1 5r>1 cnc¥ ltC¥ I ^1¥11 

ni ¥t4i-i4 4f*i ¥fitf wvm If 

fCf Itl I 4^ >111 <tf¥ »w C¥tt8 ¥t4l- 
12 nut^l >Tlf ¥l4l-14 Itcf Ife I niltl 
C¥tl ¥t4l Clkll8¥ 1¥1 ¥t4l- 

14-41 i^iti c¥¥fti¥i nfiitn ¥11 
50,000 IfCll ICIT fl HI n>1 f^<l 
¥11 >rfl I HfJ ¥Ki C^i|¥ If H, 
CW—If ¥ftc>n 
fti'tii ¥ir¥ >r¥f fncfi i 

ii«nti ¥ ¥*fiti1i mv¥ic*i¥ 
CHftl 4¥ ^iCltfT fflfl 

Hfi¥iicf I 4lfi cmi l036>itrf ft. 

CfC¥ft 41\ 4|f. C¥ft <nft¥ C¥¥fti¥l 

ftffi •iffti uifti firti inftfi 





^ w fwl. ^%^ 

crtw f^nw fenfv nwt^^c^iPN 
’Ttftw fi c^f it%f»irf c^i^i 
^tti^tin fntifii^ f>11 W9i*n 
»r^ cwifti ^l|prtc^tn«fiff wr « 
iftr^ ^ ^rrttiftj 

‘ ^c*Ttctt*i'®f5n iw'»1»w¥tr*w 
’rrttwT fi<i fn HI f 4i n* fitffi c^)*[ 
^ cirt*rof*if wt^n «rtcf, ^^^ 

^ ^nfiwT^ w w 

jiRi ^tw fttwj iir«t« 
nwt^ »r»tc^ wfw ?ff^ivrc^ 

>11^ I *fif«« «rt?n 

c’tn c^, *rt?cf« l^« '»t« ^tt.c*n itc*fi 
j iicfj nf<*(ti*t 
fnfjs c^»! <(tc¥i nfijiti 'f 


^TlWwm tnt Wi%n i c*r^ 
cn»^ c«Tc*ftftfCTf lint ^ 

dit •nf^i <fifN wa tt» iWf 

fii nryt t^wf >K*ff fi ci» 
fn CTr^ftfinR >rtii ft»i t 
ifsi^ will ctntf iff« .«<¥ 
iti voini! 

^«f ititf ^ c^rti fjffttit 
nfv nw* «««rtcsf %ni<t ffi 

fncii ai^ ^^ jf’itftw, 

<tfi «t5CT 41 (5nt^ff»r»i ^•wtf 
airrn’fi stw ii "HhrsI nfifrw 
f^wtww ^taiWf ^ 

f^<(ttw »iit *fif« 

Wf*J< ffcar I 


■a^^CSTff^ 

8l4i?t*lf^lii ws» 


¥tC5 ^W1 *r9C»l 

>rt«i5 ««« ^ HI ¥t«1 '5^tC«lt’f 

*rt«l5 fwir Hti »rt«l8 iftfi 

^ W ^tcfi 

cifwi cilht» ^rcartwi cafcf ^tii fH 

^ wt ftiti? «i^cni «r«N 
^•w'hhj dptwi cff® fmt«« w 
wti^ €<c¥ if%« 

«r«N iiWwi cil8*itf an itwi« 

ttfi fwl «itni I « ift’« y» 

wi 

•rt«i ^t«rti w-cff/H^ 


afNt* a|WJ 

w-^f^ Wtit ^’ic»itfi(« flftrcv M5 
fiw9 ffi fti-*(i) ^^*r, cad5 
•ltl«HI *tti^ <ltCf, (2) «it« •if 15 w, 
cfl5 ftiwi-f^cf* fif(3) •il 
iWJfti I 

1800ftcffti ftPTf «ifl5Cf^f 

ftf i nttn •ifft ftc»u mvi 
cf cf i I •i^ •Hilkf •if H f 

frttw ftnitii fci I •iWtf f«il5 
(fftcf c*ftftwi fli-Kl) f» ^cfftff 

i<itf I 





iij6 t2>i<i2i<i^^ 


^<t^lf nti mn «i¥l* ^(2) 

^itOTtCfl Vf Cf1«l'« -rtlFi 
•jftH (3) til 

fW. t<f^ «« C¥tW ^ I 

75 iH *fif til fil 

fi fiffwi ^r’lrmfl^ «fti 

trtftftcw *ni mn^tilR 

cvfsi'a In^v ^nti wtsTi fw i 1917 
*rtw ft. ®t!|[fe. cf»r fi?R «, 

^•it*r c¥tw« 

iftn Wf ^5 c^*l I <r<r*i w 
irtil^ '• w fciflB opt 
«roitifr>f lift TO 

n Ufi^cii «ffu TO 
ni rti¥ flftn nn^m 

W «tW tilfnCl FWCl I 

'• «ff«--'<iITOtfi[« lf%i fc*n 
«t% I TOiv ^il ^ff- 

1*1 ¥ti tii^ ftfinrc*nir •ftiit*! 

fiflircti if» 

%% I «t*f<^Tii1 i» fl, 4| >Rfrw 

-ft# *ft«f1 I U^ 

«tt^flCTO tils I ^filftls 

ti^ TO« TOtC^'* ^ I wl5 

i[^^Aina?^7,<itttpr ^ fc»rt 

titlc#tw (1 ^rtlcwm—10“* c»ri^ti) 
ti^\ Vffftn T iC*il 5S^ CTO. 

Am TOI t’k »t*Wtaiti ftff fins «iTOtf|« 
if«f TOtw w-^flr • ^TOtfl« 

TO IS TO1 TOTOt W8 w^ 

CTO ^CTtf|« ifiwftflw ^ 
c’rti w-^lT c^c’f ^timii <TOii- 
W 300*K 


iftr* TOi 4 

TO lOOO'K fifffil« 

iftw CTO ^ IC^ 1 ^Iwtww I 

1^ «tfi|f1 


¥tnfti1 ( iff 

fi^TOfW W 

CfC«!) 

^f|j(ftltTOf ) 

llOOCf 

0’45 

1000* 

3-0 

500* 

SD 

300* 

9’8 

373* 

7-8 

273* 

iO'3 

IT 

38-0 


«tfiifi ( 1^0 c^cf TO'# cfti ^tsr 
c^, TO c<tf ^icf^r, 

«ftTO ififf flfffii^ TO; 

^i«fnr 8 si «;f«ls ^ 

«ftr f w 5 c»iti I 

flPw Oiil-R 
«rsttH«; tw ¥fli fT--(i) ^*ncf 
« (2) f dtWi I ^*ftci 

c»itf|« «Pi c^ TO ^TO, TO»itTO 

cii'iil tii\ <iCfi TOsi cffti TO1 

TOi "tlv cnftci* TOti tni 
TO I <^tcimn »i. cTOtfttti «rff^ t^t 
TO*? TO W«5« n I TOlTOj^W ‘MrfS 
ciftTO^r ntTOr tw to cf 

TO'tftTOl ^ If, TO TO WffWf 
•ifiTO ¥11 ffil TOIJi TOI ^»TOf 
W'Ptf-^sRtrfTO fiCT TO^»^ •ffCTO 
(A fTff¥ ft I 

cTOttfUfcii TOTOtf TO 

A 

•iftTO Cflwi TOfTOf TO ^f|¥i 
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ft! ^ f tew wnrn 

wn fij fl^ cwe9 Irt^ifwli 
CTtc »i tf»( 7 r « ^ ff i 

wHti ftuHcwi nW^wwi ft^i—wti 
wtwi arm W1W1 t5 c^ ?i i tiCTi 
w-mw wCTf ftfwrrww i 

▼iTtwi ^<Kf ^cw mi wiwl 
wtnwtf« cHt wcfi *W'W^ 
wcff »ttliwi cwiww m weffH 
cww w^tn <im miti 

>ftfw3i wt w fci wi-*ifi^t€N 
ifw« wtew nWe^n 
wcTi-cwt^w 

w^ailf<« «fw« cwi« w*i- 
ifw (Work function) mw ’IWfl ^*r« 

iftr Wt*IT«^ SIW C’ltCW 

fwf ntwt^c®! *im wi^tw 

¥C1 *l^i WtWtCWI 

WH wwi A tfflCH wfilCW tww 
wwSf I we?! 12 jrrWsf 

*f^ f«i «rtf I wti« wfIS ^*rtci 

iftni >w I ^1 ftfii—c^ Iwf|if- 
wfij ^w c^c¥ fSi^ few, cnwftcf 
wffin fef we7i-^%wi *ff«tn ¥fii 

l*3filcwt5? *!^w w^i«»trfi5 

ifin we^twifwA ntftefy wii m i 
Wfw wi wew »ftftf^ weff wtii ?e7i- 
wtfww wwtft ¥11 weiTfi i 

wmitf^ 1% f^fm w^ei or 
f^if¥¥ w mfti wn n, wti ¥¥7 i 
wtfNi ^ Wfw few I 

072 ft^ewm— rs fticwtf— weTi- 


a»tf» wtl-lwflf cftf,fi^- 
wtfff cnl, leww ffwtiti lit, wfwww 
fwwi^cwmwtlwcwtf I 
rs mewti—et) itlewM—on *rtw- 
ftNi c*ii cwewtlw, ^fJiiti wrtf^emt^, 
ew ¥e^-*ifiim ¥, fclHwt^w 

w wcTi-fm'' fief'Hf wwji, 
wtemitf ftef'«r¥ i 
60-1000 mewt^-mmin/i, cfte^i- 
fttti. ®nw. wte^^itf Pr^ 
Pef'-Tf I 

iTifti—wie*itffw iftri Wftf ijiw: 
ftw weitwef I fi I wi »rewi ^iPiw 

mftw ciTtiti ¥tPref| meii 

wci mai ^t^rtfin weitwcf w« w 

wm« mf*iw wtci I >itfft? ¥te< wi- 
e"itffw iftri mften ftw wm^tflMl) 
m wiwi twiwf- 

c«itffw ifw*ftw wei iwf weftfei cfprw 
Pe-rt iriwtf iwlRif cwii cin *ftw i w| 
wn ¥11 fI >ifwi m i (2) wfw 
.Wlt¥tff¥ liWf W¥f1 

wtenl feitf i ¥tl ^*ffw wie^tflw 
Pew""lefi »rtftciT »itftl¥ wiw (ffl— 
ftfi, cw^ Ifiw Wwf¥) c¥e¥ fsi<w 
wie»itrf« iff I mi wte?i niiw ¥ii m I 
fiws wPie¥ fifin m ft i 
iwi wwm P<cf wtw cwteii 
>ief m wie*itff¥ ifwi ijim 
¥¥1*15 ’wew ^ wtwf 

c¥cw wicwtftw iftr ci¥rt wenwi cw?) 
ffwe^a wff¥ti^ I cwteii fw A wi m- 
c»itff«iftn few c¥tf«>rtPi fjrew 

1«¥1 Cfl I WCfl fJfm¥ Cl«tt WWW! 
weff *Tfw w wi wf Pew^ www 





cwtf «icnvi c^,w li^ 

cTOtw 5 irtl*i ^18 
wi wl Wt^fr 
w inf ^w9i 1 wt^«! n f f#f 

4fi6 cflF^i ^18 
nt<f T nvvs ntn i 
A ftcw c^ ^i 4iti^ 

’ll. 5-4^« 

>iKrtr ft I wrc^rtpsii fir®i «i«fHfip¥ 
*111 
( 1 ) 

TO ft^^l Cl*f*T 

^t^ ^tfti¥ flftrt ft»rtr*i 

^11 nr I 1* 

ft^tcw >irttirw cnR Vi I *r^J^ c^rtf 

«ftr 

nri tfrftftf ^toi ^iTOtft'® ifti 
IfltTf V nf«r »it«rtc*n 

w wtw'fi w^^cf tiftmi 
wn I 

(2) flftfn ifisTftJl fttin *fi— 
<1^1 ^•ll TOUT, viv TO ^^t»rtft^ 
flfti Cft*r'9 v^ V =ri 


»wrff ctc¥ 1%^ ifti ¥twf itWfwi 
nr I 'rtrttartT ««twtwt4ttf nnt 
wn ^18 mi «nrtintCTtJrtt¥ 
cn <rf^ftrf5 *?I8 nif ^ «tftl8 ^wt 
s(< «wmn %*ff I ftftw 

wtf ftftw 

mit <rfH nrt w mmM 

nrs irt*n wi *«n 

^c<fl CTO >rTOl wnri «f?ft Mf 
ml TO I ml8 r cnftcaj® ^tmWi 
TOfj f*n*fi mnr *ftcf i iTO*rftcii 
fsft^’Ttnrtv ml8 ^twwn to^u 
TOTO f I ^trtrarfcm TOtni TOfronr 
C¥»iai TOT Tow? 

fkin mi TO t? I 

?fti? ^ti '?fl8 «twtw^hi 
’iT?n? n»n—^TOtft« c"nc^tarfn i 
TOftf f"^?. i<*T ’ri? 
9ft*T?t? ^«f«?? tjm I TOtn 

«f»l «fWC^, ft? 

'dn *« TO fttmw, f®ft??t%tf. fft- 
n:^?TO, m*ii, Vi> nt?. «tf 8 f TOft 
ftoH <?? v?TO '?tci I 



an 


nw (^1 ftwtf m 
\VM c^rni)«rti 30%«riUn 

fit? irtfH vfi*ni Ntn 

^^i¥w w »fc«i 5^ «’»« 

¥tti 4tf’itfi wrcfl 

ww ^tcfi '•i 
w?i w ftitfe ^tfti <(t«i ’Rfl. 

«ti nti^ ^-t cftw <iw 11 
cii urefi w 1? cifici util ( 
A ifi 11 1? i«¥i 1^1 ifin 
itCTl TO l*tCSl fn¥ 5TO <4tC¥, ¥11 
¥tl¥ 1*11 11 ( jritf»n(tl ) Ulltfl ifti 
¥tinrifell fill ¥titiftitin^c¥i c<srfe 
(36 itli) iPfitl fllitl I 
¥ltlt¥ ¥¥tlich«jcfl ¥tll Itll 
¥t^lf «flffe TO¥ fmtl I lit CTO 
i^w ¥ 1 ^ ciiti ciif citi 1 ?^ *rt« 11 
1111 ift itn. niti^ feinlii fell mi 
ife fiiiti I ifiiti «tti ffei ¥ti uni ipf 
(2 Cltfe 90 m 11 flWtflfell) fll- 
itm wfi iiii ifii itci ¥1^ c^iti 
CTO^ 11 wti« n I 

fmtui 11 —H lltl ITO IW 111 

SCI, 4ftii Cl nftiti w nw. felii cnfe 
nftiH iTOi dll ci^ 'Ritinti 111 
ftutin ife 111 nmn mi ife ififii* 
ijitriti nwi ni m im wro i^i 
nunflmiit nfiifeifein 4iti:i— 
itU llti <111 nfi 1^ lE^ ifiiti 

ifin n I iti ni inan toi wM 


fill itfin ife fitifii fiti-* 
ifefti itfii m 11^1 11 
¥in: ntfeclii life fiitfe v’t *t^«K 
HI iitii ni m iitii iitdifti 
FTO ititi 11 ten in 1^1 cHf ifem 
111 ltC¥ I 

fHitcH nfiiin mu m wii i 

flfll niCl Pifll ltd flHtCH ificii 

intfif itiinfe fiffei If 111 iifitif I 

imn wn fiiiti tftfifii If iffei 
<icntci ntd 11 , w «rftiutii iti iffe- 
cin cm 3P« I fiiiti <firii cmtii <ti 
6 nfici ¥fmi m i ititi w mt 
cnci fiiitcH ntcni ficfi cm itiitim 
ifiim ci^i cnitiif ititi i^cH 
fiifi initi feniH Tiifw nfiiin arm i 
nufi life ifi cimti fmttii mi 
ntfii cncii 1966 ntw ifwi fiiti- 
itnf f jtititi fell n^cn fern ffew fen 

ititi mi 35 ff: ft: iiH iffe ftiiftif, 
nticH mffi cTOfci itftii ftii 
ifeti iti ftfetni ci^ i<r^ ntn ftw 
<ti 15 ftfeti cirn mw cimi nti i 

ifcn^ mi Hill, cif wni ftitftfi 
T^< ^^vi «itiin nidiici^nftitii 
111 itcf I rtfti^icni mt« ipn nii 
fen itdftfi ^iffim fen* 
nfti i^^iti mif ^niti iw 
ci^ nftitrt 111 fti I iftii cm 
ftffei^ Hill <rt‘fetfeUf iitifn 
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^ >rwf c^«ri3rti\ nn’T vn w» 
^€^\^?{ wffi 

cift>rtw^«ot‘W^ wn 
ai^ut *ft’«ii frt I *itii 97% 

IR^tl^Cffl ^tV9^ 14-25 

Cfti8 fr. f4! i 'iitwHf 1- 

init ^lr«tc*nr >i^t^i >14^ 

i(ftcTi 3.350 ^ 

^ w ^t4 w—>iH3r ^tr^r 

4<rtw-c>i«ttw «ltf^C*!^ fe'g *rfa 

iiW !EW cwc’t ’■itti I 

ft^ ^W1 C’tt’^’lll 

d?\wt^ t ft 'frt'w 1*7 

ftftw ft: ft: I '4<iftfft 

^ f f ?[ft*^t»» ’ftiar c^*f Orel c«t>r ci?ft i 
l^tlT '« 5[OT ^c*i* ftit^ 

Jiw itiir itiir «t»m 
iRfjar 4^ksr-'eiti*f 'IPT 
cm iw 1/^ 

irT«it ^•ri csrn <rtr¥ i 
jift^ntf ir*i fti^'T'i i 
ftiiwn ilfi cin 1912 ^ 14^ 
4fti«r wfti ftwi ^ 

ffft^tftf. 11 ^ii'« 

¥ci iciftw-^ftitftf 
^iift I 

nft« neif ftuft-ntif, ftf c*r«ft 
« 'i7t^f5fti ftiitm 8«wft 
cifti ’lOiii. ^1'® 

Hrrtn. ^tftfi 41^ OftOwrtrw 

cwciiii 

ojfwi iwtfi*“lft HJt^tftffft' 

fitri'r >fiW ifti ift. mnri 


%««t 50 c«v60 ftlftcief ittii fw 
w. ft>tf#*rw« lft?ft w fNiift 
fCl itwi w '•t ^Siftfc*ft wft 
^ cil—ift'® 3[ift^^ 

ifif im itftf^wtltr iftilOr^ft^ 
^iitu cirf Cl m '« 

*ft?» 'II’T 

feim itOif^i .cir? itc®^» ^ftiftift'® 
ffti^i 11*11 ifii^i imi ^i' 
^ ftiiti«0i ftl iftii^i ’tfti 

ifi in ^4 Fs iftti 11* ift 
new •111 cici^ JTv ic* ici 1 
cfi 11, cin itt^ Cl, *f« itcii it^i iiw 
(16,000-4.000 r* *(t) narlk iti ^ 
^ti cimi I «rft 109 iici 
Jiftari irft ’if ftftft^ft itf^i I 
’jftfft ftOM *i'cH iftf ufatftcf 
4ffst^: ftl f ftl ftl f 11 ift 111* 
Cl^il «lft*|l. (2) ^IfTftl ftlift fft 
f3) iticicii ftiitf (irrftift) I 
iriifiti f II ®ifti^ m ift^i' ^ifif ft 
ftiitf iicf I'wti m Ift Cl. 
If %tl?iftici ^w^ftcf fift iftf in 
Cl iicfi ’ifi mfti, ffticf ftfti 
^sifTfti Iff* Om ftiitf i^csi ftcf 
itin Ilf finf • icf^ icf ^ifTfi 

ftfitii liifl^ilf 
IV If itftf-ilw cf ncfi fi fci Iftf. 
«tcicf nftHftfti^tfTfftiu ftn fti¬ 
itf iritftf If I ’ilififtnftff 
•rftfT ftntf icii I *tftfT ^ifti tftft- 
f[i ift cftifftcififft 11 ciitffft 
ClCf ift» fftw ftuftfl ^lltfl 
iftflif fci'ift! Iff 
ftfitcfi •fftfim in I If WO 
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^ WfWi’wr cum I 

cw w cf f^f ^nii¥tf fv 
IHi ^ c^ n4c«i •rt?cfri 

^ m ntfCWIl I 
’irtlwt « ’irjt^flPftf m 
cfti iti I ^ ^tmftrfti wt»itf Im 
^ c^ ftwti wtvrtw 

•ifli CT^ •rf«fi c^rcf f 
whiff I, dffsnutf 

wfwi f!?i A fimi cft^r ftvfi 
>ft«rtff wtftw A ^ cfW 
ff»titw fum ntci fii 
»Mi cwifirtftJ 

w^ ^ cwn jpwtw i 

wtnmti ¥<rt^ fii fm, 

ntfm 2 ftwti ctm 4 ftwti c¥tlJ wttw 
cvi wtrwi C4% c«>i 
Wt« CfiW« CSf^l A C«»I Wt4l ^ 
if wift ft*« >ffwf I wWfi cfm 
wtcffirftf cfkn ww cHtwsn- 

ffci A wt^m irm ¥1 >st w c«c^ 
fiwlf ftlii *w Avmwurs iwi 
A nv( 

ft! 41 ^, c*ilt w«m fjwi ‘fjnti 
SWT orl *ft^»i1|jr ¥«fff 
fW«f4i ^^•rf fm w wm f?rw 
"Wllfcf wf v<ff« wtffti i 

A’ *mn »n«wtf «»tf fw mi 
WftfwWlWfr WW CWWI4T (ffWWlW 
“WjPlw fiWUlht mti ) 

.0AmMfmA J rKi05 ijl mi 

m ^ cmmlf nfitw 
24 W^1969 irtm £*plftm»ftltf cAf 

4 


^itflf is^ifirni ftwwcii mm i|*r 
'•twct .micww m? A ’»«▼“ 
ti^irtffwC wlt>raifti)4m fwH 
cftiif^tf-wtmntc^ ' ftifw¥ m 
ftmti wPft 4\ji»iirtt<if Af^ nti 
ftfi ncil whn m nwi 
vmfli *rw mch«i #tftw wsrm fmii 
«tini wti '4«mi c«f»i ?!, ifV« wtfitwi 
miF ■ 

mw# ^«fi fll*! I <«f1i ii>ritffti 
frtit^ A wftif n? ntfm wtii 
wMmi I fhi^ fkA mm m c«tf c¥W 
•itn^ wrftcm *rf ▼» f»r« 4tmi 
mIHrci iTt¥ ^ei «PT wtttw 

12 i4i wttc¥ *ftf ftfcni AtnAn 
mmi^n m mmi wti ¥ti ftftf 
fl*l W¥T« ci^i mffi Ifl 
>it|f3ff mmi *11111 '•t’f fin itc¥> fw 
Ilf ¥61 fCf *rCf I ¥tt¥^’ 

^T¥¥tl WtftwlS Wtl WWm 1 C« ¥1 C*f£l 
ff¥ nfii^i ¥« ftm-wi'fiw^ 4iit»Rt» 
%« in I wnti m¥-¥t¥itnitftwc*m 
¥f»rii. mmi cftn tin win 
*i4« m *ffi¥n fri firci 

%¥i ¥t¥tfn nn^-im:tt^¥ 

•ill ijfmtfefcm 11 ¥ci fll I %tf m 
cmti cic¥ cw fiw imcf 
¥1*11 irrmt^ti wltifi¥tii - itm- 

wtin Ilf nfcin 111 c¥ii i*itfi 41 
im ¥11 C¥t*wt^f "rtw itfwi ^,wtil 
iti fti HI *HI*r f^; mi ’‘wtiii 
fi«i iTtfi*i«if^ HI ¥c4t • 4f cm «o 
"Wim CT%i A'-'AAff ■!¥§ mw 
mm* fVi iwtari i5f¥^ Prti, •itwinf 

,¥^lJiW SHA i|Wci wtii Wi- 
¥l! Iff mil 411 C#f 

(AH'm'i '-^. 





'sfif ir»i aisn mf vt*j 
t*l I C*TflW ^ c? fff«I '■Ttf 'M 
ff^CT iltll. «1 Wf cil ¥11 
Tff an I ¥¥j faw^¥tn w fiwl cm 
¥11 ajltl C¥t^ Sfl C¥N IfW ‘OW 
¥l¥l ^*11 l|^l-¥^i:<Il ¥¥- 

Oif ^ «rt?t ftfWf 1¥1 ¥ain¥ha| ¥tl¥ ¥W 

^fsit«f¥ll ¥l¥tl 1W« C^Cl ¥ttl I 

itii ¥tiw Wc¥ ntw % 

¥tl1 ¥!■(: ¥twi itfinn I WtlW 

I|t'¥f 1{C¥ fl Cl. ¥!!¥ ^fWtl C¥tl C¥tl 
¥f£i ¥11 ¥ti¥ itn ¥iif. im fll- 
■^l^wi l1c51 Itf nl ¥¥J¥ I 

¥11 ¥li6 ¥ff¥^ ¥lTlt C^£5 lt¥ltl 
^IWt ff ft¥l¥ 1111—¥1 lft¥ 111 
IVI ¥11 Itll-Wttl ¥1 flftl^flftl 
¥t¥tl nt¥it itCV I 

¥t 41£¥ ¥tll1 Tm?|¥l ¥tl¥ 
^¥1 ^t*|¥1 ¥CI fmtll flf^ 
¥rrt^ c^ii itt¥, Cl fticf i^tiw itiniii 
iini I 

rill\¥l ¥¥ai--rffl^(l It^cil ^¥t 
Itl ¥ ¥tlll ^*nt fl^illl ^¥1 
C¥tlt¥ f|l'fl¥l»!f lit! -70'C Vtltl 
c¥tit¥ fti*i¥CTi mi¥ ^ici «rti 
+40’C I lfl¥ vtf% ¥¥111 ^ wlwi' 
111 Wn ditiiii t¥¥i 
ftitin i>ci itii in i¥i¥i^ 
i|i ’ci¥ ntwi ^ fit 
11 mn^ ¥tl¥ ^ ltC¥ I 


ftltwi %5 C4C5 Itutf «¥llt¥l— 

ciri ¥911 VKKi 

filhfi ^ ^ nw 
ifm fi, f¥i ¥11 ¥¥l^ tfrfifi 
mtf C4C1 l|¥lt« ¥tf^ f>l 

411^1 CliritCl 4tl-ltltl12f¥ ftliwMPi 

¥i\ ii*«r¥ytfi ¥11 11 fti^ iCTti. 

11 ¥CH 4fflCT IMCII ¥ftffl¥ ft vttll 

VCTtl^l lt¥ Hf HT^lWI fttol 
itel ¥tllt¥ll ClCl lt¥ltl ¥tmft 
nfwti 111 I 

fll^¥lffm ¥tl¥ iHw •¥¥!! Cl 

II <ltft c 4£I ltC¥, ¥tl1 l-lfCH I 
¥¥11 Ifl^lCTl ¥¥tl ItltVttl ¥ftni 
fill ¥¥ 11 lln-flVl C¥tl ¥¥ 
IICI ftllllCH <f¥tl C1C¥ C4lF ir¥lt* 

III 4F« 111-¥1¥1 ¥tl¥ ¥H I 
fiR^¥l ¥111 ¥|llttl lrtl-rfi[l%¥l 

¥tl¥ ^Cff ^¥tl ir¥l¥ Itit VIW 
¥tll¥ll¥l¥lllfClltC¥l ^ tWH l 
imtllll 1¥C1I itHlli ¥11 HI Itl I ^ 
mvfll ItftCfl liw until CHw’ 
itw itii ^ftw mififti tifi- 
'¥in t¥H +5*C-¥iCl^ ¥^ Hi f%i 
^¥tll Will i¥¥l ¥tti -4*7*C cm 
itii Cl n iti nHtiPiw cWBi 
INfl Ifli cftlfUl ItWi «V1 

—(wrci ¥¥ltk HI VIHMOmi 

Iw —nr^c-i ifi¥, m vtiw fv 

l■.... ■ ■, . l . I,. ,111, 1 I 

Wt-Hfll WPPllt fPlftH ppim * 





Wii ijif ’'ifitWFi Iff cw 
CTO ^9>fnif[ ^tfi TOf fllftf -0*TO- 
‘Wt^ Htfl '^bftW ^ 'ilfCn 
tw ft«iWn ^tcif tnwr flwtf 
^TOw -rirc <«f^ -i'5o*c ttcfi 
ftm ¥«, »h*n ^f>i(*mimn 
vm fwtf VI <ftc¥, V wm« 

15 ici cv« cnn cr, w <> ^if 

^ %'?Ncni ^tcf ^ 51:1 c^, w 
'•Tcfi w f^wi»f^ ff>rtif^¥-{fK 
tir^fii TO¥*riWi fci«^t^tvii 
^ VP 

vinntCTRtSf I 

'i^ir w TO—fV| TOP 
cwti ^ 1 , TO fit^'nVspPI 
ptf TOra 3in 

pfi «rTO«: nt?l ptntit 
fkf^ ^TOi Ptiw »ip PiTO icp 
«ff TO« cm «r^ 5f^ «*frcf ^TO 
pffw cfcf cpn pfcp, nt^cff 

Ptcp ntPft Pivr *ic»rT TO 
*^1ppf^ PtiSnt c?i, TOTOtm: 

4*lfftw ‘^mp pfwp< cm TO I 
•itppt»i ^ TO m m TOfl cm« 
TO®^» ^«t« w viPi 
IPI PCI TO. >lf?« PH c^ ’>|p 
picp TO art ftp?t«TO ^tcs« 
Top To VI pf? pt^hr ^*1 ffp- 

«ftppPti Ptitflft c^cp Pti, PCP Pi1 
^flpf pf pp« cpcp TOtP CTO Pci 
pv pfip TO P%fl CPCP PcitTO Ptp 
^Pf PCll 

fiN%TO1f cTO Ptcp cppp PCI— 
TOflPfl PTOI PP, P fTpf^ PtCt* 
PP1 PtWI PWTI t P PTO tP| P^PlP 


TOf TO. cvrtw TO PTO PH 
PP PfP ITO PfPPPP Pti PtCP I 
TOP ptfVf t*rtil TO* 
fpP?t«*IPti ^P1 P*PC# 

TO TO .PCITOI PtPtiTO 

•IPT PII Ptl CP, Pfil Ptw Ptftpit 
PP ftcf PtCP PI CPC? tpn pfp Ip 
?lci 4\ci TO PV Ptf, PCP CPV PltP 
ffpTOiiti ^5 «ftP ~ao’C <hiitlP 
^ pp pfcp pfpip Pf PI I pU PCPf 
pfpp^pp pppi I <31 TOtl TOfep ppj 
CPC? tfcptvv TO ppIB cpil PlP#Pt 
(PCP PlCP PCf PCf WP PtP p 1>P PPCt 
pfipp pit pMtpp ppttf pfP PtP 
PIP PI PPtI PiPtCP ffI fp| PtP Ptw 
ptPtcp (pcpcpi c^ci Ptpm *rp TO 
PCI f^icp I ptPtiPP! prtPtcPti ppcpi 
PPHipf^p CP pp PtP cppcp ptPii Pti, 

ptcpi icw fpptf “0-9*c cpcf -ro’ci 

Iff ppfici ^tcp CP pp PPCP PtpTO 
PJI CPftI, CPPtPftl ?P«1 PPCII PP 
PPlI TO -1’7*C-P PtCfl ^CPPCPtPT 
PtpPfP PCPI—Boregadus saida, Lycodes 
turneri, Lipacis koefoadt, Gymnacan* 
thus tricuspis PP^ Icelus spatula I PCfi 
PfWllP PPPl CPCf fCP ^ 

PPtPCI PIP TOl Pif. PWPCf PCP 
PtCPl fp PC> I PtPtIP PPTO ppp 
PV WPtPCll ^ pfp^tpp PPCP TO 
CPftI, ppp PV CPP PtPPtCPt CTO TO I 
HPtCP Plppfp C^I TO, Pi PflPl PCI 
CPPI CPCP CP,PIKfl PP PPI «V PCPI 
ICIPI ihwi ppfWTOTOtl TOCpTOI 
pfpp pfWtpp pppti ptPtf PtcptfCPf 
fCP PPP TO PCP TOlrt TO^* 



•riPHw fw ^wPii «ti - rCHft ^tfiw n^' 

«f5i •rrK nt«fi cm ^ fftw! n, w ’itwi wp 

ntwfti w tRiP' *tf»frt nff^m cT<n iirti 
fnncwii *fwt<«(in nflrt^wi pw 

f^-c«tf¥ n?K—cfH itntiftf cft^ vliw fi m *w I pw^ 

*nrK iw ^riti w itm ii^ift^rrtin* Wl^i 

¥Cf, «l WCP •IWH CW— 

•riWi ¥« fii *ri>ti ^•rtirrsf ^itl^if«i ^wrtf 

^ ffii ff I iw w itm *rWii pw i 

TOfPfn ^rtCf fCl¥i5 «tC^ nTt<«P»Cf ftWWf (Cryoptotective 

ini *5tt»rfl agents) ^*11 f 11 fWt«f 

•p»t1 WV f«ttarl w I ’f’l •WC'f? f%!W C?«I1 C1W I 

Nti 2 o'c io’c-4 sitfp® «rm ^ff 

MTt?f KW ftci^ Cftst it^ftlf^f Ptc^ w ¥f1 w C?11 fttf «twi 

cf^ ^ I ’T’lti ’w »rw^ iilifiw ^ --OH 

m*! ICP ▼«#«fil *tTtC<« 'Htftf J *(f?f WTtl I ««Wl¥ «Jt«ni w Cf» Cf »Pf 

ft I *fwtc<ij *tfii- n<rtt<-OHsjfif «ifif¥ »r^¥ytf ¥tc¥»w^ 

ntcii cft^ if*i nf«^^sr cTti ¥ti ^ i ¥f^»i w¥ itm 

c¥ nftc<« nfii¥t*i ^tc¥i c>T«fii nW’u ¥c« i *c¥f3i ftcif <ifeiti 

C¥tlwit>l, C¥t«rt», ¥It¥f5ryrt feflf5f¥ lt*ft»f4¥ n¥t<¥f¥ ¥jfl^ 



%m\fn ¥tw ‘*1^^ c^ttfejc ^^^ stt^ctj” ' «vc¥ wm an ^t, ¥ti 

CW¥¥l*¥ C^f5t¥ ♦rwt<—C¥tC¥l4Hm., ¥tl1 Wt^l ¥tl ft I 

^t¥tP Njtfti 'ntfi c¥ ^ n?K 4tf %c^ ft¥lw m 

¥¥l •ifi^tpr trcf. cntft CT nfetftfft, irtn* w^wpwr 

¥tl¥fttJ^i f*^¥^ nti» c^rtiSHi !i¥JfNmni*n«1?r¥ciPC¥«w*iftiP 



MCiPk^lQiwIlV «? 

11^ TO Cfff #f<* TO 


itmUfm -OH fw ’rtflf 

^TOTO TOfiTO ^wi ifn •nrm 

UPTOTOcWf 

f^CM iStcF <ii%f *rTOfv—ff^rti*! 
ftw TO# 4liw i¥«ti « *ri <«% 

TOI' WflfW TOl TO CTO w¥» 
»W4« «|CT1 TOf^ vrt TOtH? <<TO 
TOfi <ITO1, «tl1 TOtf cTO 
TOTOTOTOI«i<JsrfiTOI «t^w- 
fWf Cftm¥W -273*C-<^f.fWftff 
•to WWV9 ntci I ilftw- 

TO^WI TO C^, TOUTOlf^^^W 
^1w%m TOT! *lf fTO ^twt« TO1 
TOl—TOt *fTO ’W' «t?t«tfv TOtar^ 

TO TOft TO cTO« !»«« TOfll 
TO C¥tWl CTO TTO ntCi ®»n 
uti ol ftw fwi— toI 411 n^Ttar' 
TO TOlf» CftWl f^TOtl *lfK«f5| 

TO itw, m iRr-® n TO 
•iftTO TO C«fi¥ itirTO flTO 0*C-41 
TOf 4)» CTO c^rr^ TOr ii i 

tftlipfw ^ CTO ?—>ltltin«: cTOI 
c^ci Cl. c¥twi frowti TO nw nfi*r« 
inA cftwi cA wh n, fro cftwi 

It^ TO TO TO «t CftlCf lll^ ♦?! 
^ ^ Cf tWf ^ w * 

C¥t CH#TO TO ITO n%» TO 'll Cf 1X11 
ftfro TOtifii *fitc<* lii-TOf* 
*rtc% CT1» TO CftCll ^1-lWl^lf 
TOWCi iwilt« TO I ff 14l 
TOfl TO W ^tt> m TOI'I ITO 
CTOICTO Cl, CTOCTI Itici TO TOffltl 
Clll ^(«TO TOCH 4CTO ll>f ¥f*1 

fwltroi TO ^ I 111 TOCl Cl, •?«! 


UTO CfTClf Ifftl •TOTOHl ItfPi 
ITOTI CfKlf PWI TOt TOltl fWIt 
TO irims cPWfiTO cffitTOwiif itfiw 
Itlf 41^ CTO 4¥ TOf <tpi ClTOUtf 

cFTitN irroti TO cftcii oflflli tojHN 
lii-TOfi to* To cTOIN^ 
TOW1 TO Wl e«tUl TOWO TO 
cTOif fifro iTOHrtitTOv tit^TOlPr 
flfl«TOI 4TO CTO fintll TOrtl 
1^ 4t^tf TOtroHi cittif i^toTO'*^ 
arniifiTO^finrcii to to TOl iif 

TO Itci H I 411 f¥, Cl ITO citfilti 
C3Ftlt|4 CltCTl itrotw TO, TO IW ' 
itii cur 

fifi^tTO fir^ii nf^itro TOft 
c¥ti Cl W^f TO TOTOf If, TO TOt 
4i 15TO1 TOI ITOI *H^ft TO CfH 
CTO Cl, C4tll mp9 If l^TO *.SH 
111 ItCf I iifiiti Itnfi (Thiol) TO 
111 If I •in Jfcii TO TO CTO'‘ 
111 iitar" fC4 TO, TO cfti m- 
fiwi •iTO C4tlBl TOti TOtl TO 
Itl I 4llf C41!N to If IW 

TO c^tltiirii -SH "TO* 

15 ftftf tff 4ti «• -SH itiy 

fifllf ftF\U--SH TO«<*I TO 

—S—S— lilt ^fi ffi 4«fti <# 

c«ftjfl 4^ TO ^ ^ 

TO TO I 4itf •411 f%^f| cTOi 
4m^l1 itffCl flCl 111 €4tlll 4lj^r 
lid ftf !• !?• I 41^ TO €TO tw 
Itl 41^ TO •411 fftw 4C1 CltlN 
414ft 4tHltltlft4 Utl^ ftftCf C4C11 
ftltH ft^H ••. Wii 4lfft Cl 11 
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♦ft«ti ciUf, c«rtlsr 

mjH —SH w ftlcftwR 

•wi I fcn c«rtllw 

*HMi ^i»jf fr® ntrt ®i 
c«rtife*ni ^arti 

ff^^i 

<rtn^cwi rtn? «rtf^ 
ip® « W'*^i w ^oKf. 

jprtw iR ff ff ®tcw •jMi® nn«, c»r 
^CilfI Hn w« wiw I 

WR«tl #t«t¥tCTl 1® flCTtWR^f 
W¥ fWR Rtll HKW 

%^Wt® RtWWI Wfll 

CRM ¥1C® »RI RRtR* nfl^tR RCRI siflT 
UtllWRCT fll Mf®- 

.'unri 4wt®^®i «i«iif5ff«*iitf 

Iffwwii Rr«d *PRrt Ri«< I 

Rfir® f^Ri 

>ifc^ Rtc®, ^Rtft 

>P| vn JW R11 CR RR 

RifR R1*T RFW MWRt CR RR ^TRR^ 

ffCRl <tRR "it® RRf RM ttf?CR 

RtW. RTtll'itCRR ltr»R RPf WR 

CfRI RtR I ®R RtRl RCRl MifCRR sutfece 

BTM CR^ RtRfRtf R?1 t5 
WrPi iilRJR «tRttR iMfl RIR Rtl I RW 
jftftllRMR WP RRMR fCRntWRI—RRR 


RRRRtf RCf RMl Rl I RW ^ 

CRttRl iti W Rl #RH CRtR CRSR Ritf #W " 
CftR RR RRR MtfRRtR RIR RIRI 

RtR «rtfMff »?N RR RWlR RRR< 
RtRtCRI Rtf fiRI. or R^ RRfR 
^iRRCfl %l^l ^Rf RitRl RCf 
CR, rYRRR RfRtf RRRT RKRR'RK ' 

Rtf^ cRtfi Rtf I t-tlv«1N:R 
RtRTtRftf RtfRtf RtRCR WR R«1 
Rtf, RCR RCRf RtiStRfR ^ ’W RRfM ' 
RRRl RtR RW I ^«WtR RtfRtR CR RR 
RUM RtR RCf, RtCfl CR« RrfW RW '' 
<tRtRRs RtSR Rtf^ CRCR^ tKRf ^Rf 1 ' 
fff RWRf CRW iCRtfCRf *?tR*tRfR RtOT 
CRR tVffRR RtRCR RtCRI RltCRfl RR^ 
nt® Rf RfRtf RRR1 RRCR» Rl RtR 
RtCR RtRl CR^ I rI R'MC# RlRRFtCR 
•rttRl fCR Rl ffRRtRR MRRt RR RRRtR 
1WR1 mRR RfCR Rtf^CR RtftRJ RfCR t 
CRRR Rtt Rf. tfRCftfR RRt^MrfR MFRtCR 

^*tR«tRtR RtCR RtlCRR 
«rCftRRf1 Rtf» CR R'Mrt ^ffftfRR RCRRH 
4RR CRCRI ^ RRft ^fPR t , 
tRf^*ri[lRtfRRCRtR4RR« ^ 

^!rr RtRfI RtOf, Rt MR MlR «lf^[R 
Mf^RR MRRtf C^ MtCR* RRR RRi® 
^FMRRtlfff Mf^ fCM CRf RfCM RWRt 
RRCRI 





citcifv 

CTtftI rtlf f^. Wtt. 

^WtfN »T\fttT WW f hi, ¥ltllrt 
nW» fwSfCff <<ivf*i ^fPTPf w 
4R TO?pni nf^Jhi f^i^fftn 
flfV^^Tfi c^ i^CTi >itw «rhi 

¥misi I fttcffill M <r>n tom cti 

cff whrt*r cf, ^ «iiti%‘ft%tfftit 
^«ftwCTi 4¥lRw •Ilf* ^^hi fwn^ I 
<i 4jitn *t*tf^ ^ 

^ijNtM c*t>i «f*f3Mi crt\ 

CfCTltl f«f3l TOITM, TTOTff V 

TOM cn ifiiti wr 4^1^ 

i t i t iP i* inrt-fi“itWFK^*r PiPfti c*ri5 

itn c^ * f^- 

Cfftll C1H4H UtlCM CTO* TOltl 
¥ITO1I 

fjrtftwrfw 

C^ CTOI Itn-TOlm TOT Cf 

^it»rti M. *ti 41*11 4rTO P i c i w •!* 
WWI^ ftltf <!CTyH C Mt ff fll CT ^l *1ltf 
^^citdNflwi cf?-i*^<in**1^ 
irt%ll fttnit^f c<tii *ftw 

Ww cffrorpi Cl. *tCTi ci?N *twi 

IpBTOTlJtltCWlrt^ 

pp ff ci ll f-ron *w ciPf *1 irwn 

TOitm ioUmi 

*1? 11 hrfli fl! fH util 

«lvti cfttli%n iCTHti ow tm 


Cl, *tfrft* Inti uticftn fro rttn 
*iti uMhi iiti utm *w* *n iti i 
4VCV *ft*c* itfiF *tncn «u*! ( wm ) 
fTO fllttO Uf| TO I 

•fnWHRWlTf 

IM )(«CI <•? CTOCW CfICll TOI* 
TO *rtM^f*i 111 itiifift* id 
TOCl idi Wtrt^lc*! ftwtlhl 
icitfi, cwjtdf^ mtif C1CTOI 
Utni pll"! 11, 9, 172,671,770 fldltl 
'Ullwi lltl Cl IM ltd, *td| 
«rf* 1* CTO* HI fdi it idc* 
cil inn imcTOii fulfil CTO 
^tv9 CTO fH 11 nl, d TO it idr* 
fidi mil ¥11 TOti I 

niFTOllTO 

ci^ii*^ writ TOi iWti Pi¥>- 
^1 flhrort I HtTO-itl iTOM idd 
*1ItflltWl IliltW Cl Ifl *1 itfCTf 
llk¥ ITOll C1^ *t¥ll ¥ITO, *tm TOT 
<<l «nll *f *11 Cllf*lll HdH *1 

4ritdi?i 111 *ti 111 miPdt^t toI 
cuTOi H *14W idc# TOiti ntm 
*ti* TOfitd CTO cTOi 'itdi 
1ft¥H-ft*tltlt* *wi TO tiiddi 
TO ff«td ¥11 llTOl^lTOCl. dd 

litftd it *1 liN—l*itd dif *liiti 
TO lit Itoi ifiHii dVro^tf 
TO i¥i nilidi fdi d ddcifni, 
TO TO TfC¥ TOdi fTOI 
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ftfcwt «mr«r tncw ir »nR 
»fCTl iftifW fCif I WK* ^ w 
4lfl 4wfrl¥«tl 

^ ftwf <wrwi ^ni ^tf 

Vi sn—^ C^ f^¥ 
oitcf, ^ c^ firr^l 
^ c^ itc¥, c>r cir<»cf 

tt nf^ vm wti 

fwt4^ii ntf'8 
ifTfi ¥in ntn^ i 

•ftwrn firwmf 

»i«if^ wffwijr TfPH f«r«rni’ 


•«fU ftPr¥ nftRFi (», #rfii#<>i 

^•rtw cft». 

ct»ri|f^ftr^ fjff 25 wi) 

^ I fimw (M?o) 
nftftiBf ^ *35 ^ ^ wfw 
<rvrPw 4^ ftwtw wtPrtfiw 

^<ili f^»tpn ftwr 

JTiwnt^iT 41^ wtf ’^tw 
sjfsii «rftf^ ffi ^ 4rti. 

^rtf <rt»ffir¥ f-4ffW 

^ ntiw nfiftfr >iwt«m ¥tcf 

^1411 nfJiftIN troitu 
U^f%Tt*|5llffl( 





, s- t . /., 


■{•iiffp^wni ^nirtwtni^ c^ tfti 4f ,jrn 

ift < 4| fflj8t¥ CT 1^4,!^ »i^i;jrtil mi «fw 

¥tii ¥fPr» HfHpn ^ 

• ■ ^rwR¥1!'ilfr 






fk, 

c«rft?s sam^ at*f^ if® 2lw 
^twtci 82 fti niwt¥ 

▼tltisi t 

C<rtl?: 1888 3jfti|* 7| 

?fri f^fswtniJtrs i 

r»f^ ^tartw* c'r:^ ft.»«. 

'« 4f. •it« Tcisr I ft, 01. 

fSTft ftft ftwftSTi 

n?wti?r«rf^ *fft5i ciRf 1906 »itw 
^tc*itf-ft«fw ■tf* c»iVftf *fc^a*ft« ftff 
fVwt»{f¥fit«i Njr’itftFc^ fifftf-ri 
ffl C*T »i»i« ftwtcs^i Cl'Cl 

*1?^? cwi^ ^ft<n 

fpf ^1 f ftift 

ndlw 

wftfti VC® *tt® 19 cnc«fc^ 

fttw i^‘4j 1907 >rit»^i c«ic® 
1917 »rfr»ii *rl« ftsft ®»ift3»i. 

5ftni5 c«?c^ Trftf‘5< ^ft!l« 
fe»Ri ftcf ft^v niw\ 

ftrfar ^wtftf ifw^nrt fta^ «iicf5r ft i 
n^Wl C®Stf, ftFWt^1%TJt<a 

®iftftftR, nfSifti 

CT^ftf »rcwi tfRitft 

inwti ffwi WC9 tft «jf« 
ft®iw >niti®fi ft ^\^ ft 1915 
mw >n* wtfWfft *ffW’ 


ftwrc*?® *rffti® c®it« «*r®rt® ®fhwi tftt® i 
ftwrt®® c>r«itf t?tt^ nni 

nnt®® ^ftDv wtfVf ®FftB ^fti ¥wt 
f®ft »rt® ®rr®i*r w 

01®^ sflftlt Hft^ftr ¥Cf 

1917 ntw ftwr® ¥wcw ¥cw t 

ft ft *fW ®iftttf f|c*w( 
1921 ?'8«r nturCfT* fttftwtaif 

m’ffnm ftft ▼nft®! fttftwfww <ff«- 
ftftft*r Iwtra ftft fnftitf 
^rtntftci>r® ft ¥tnl9cw 

>rtcic«T9 ®ih®ftf c*ic»i>tit ncf# 
ftifv fkm I «t: nifti' f^f 

ftcanc®® ^f® ®iftfM fcmt® 

*lft5tft® ®Clf«*l I 

1924 »itc»i c^tpr*!® It®® >!«w® ®n«t 
cnftfti?® c?c»ii ('0?. -"IT®. '®n.) 
f.® I > ®®c®^ ftft i^atcwr i!N 
'®fitc®tft«»r® va ft ^arts-sjUic®^ 
ntrtw® «iftc®-tc® c®t<t®tc®® wtf 
®®i ftft fecitc^i |l5-f iRtcntfttin® 
^%f® ®t-i¥t>i ^'t-arn ®rtc<wfe®r® 
®rf«a*tc® ®1 

>t®w ^tr®t5®t® wft ▼c®^! *r®®^ 
af®c® ftft ^v®tci* ffutcwftft® 
aptfft® l®t&fti® 

'«t®C®5® «tftftft® TW® I 

^®® c«tti?»r® ®t®® c<ftppj ®it®. c¥. 

ftftftr®® ®it®ici vjtftKvtftfi 

®i® dJfwt»i€tc®i ftftS^ c«rtCTPr® tintw 

®rt ®ff>r fc®=r 11925 »ftw ftft 
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•$^K ^ Hlfl 

« CTf^^<irt» »itciwi 

•rtwr > 4rf«ifr^« 
cf^fTtc^i wtf f«f5f t^citn 
fwi 

1929 ntoi lfe-r C«tCV3Tfl 
^ntfir?tr^ vwsr i 1928 9rtt»» 

^tftltsi C»lt*ftll8 aftWl’il’r 

1930 arfw fl«»l C’Ttsjt^ 
CT®t»i ff:i ▼WHi 

1930 mw f%f*f <«J¥^ 

wiw n^Kf^wri cJitc^>! 

»!t« fw*( I f«f5[ *ji5^n:n 

«ii<f wcilBJhr 

(?i4rtwt4rtft) apci ^nt i 

njTi ^tn f^fsi ^?if 

¥tf c’fni^ c*rtt? 700-4? c^sil 

wrsri 3941 ntw ^st^clf 
jptffiiJ! w •It® W5ii fkjtc®t<srf?*t 
•rtn m^^inti f®f^ ^ ^t<at^ fiiwsT 
19485rtt«llEt^U^ W ^tf4fff«f 
iplitc^it<*rii?tf^catpr CTfiftHKRISTI 
'^f»lff^»ltW ’PK® «!tC»lt55lta 

«rw 1929 »Ttt»l ¥Ttftt® 
cnW^iS |3f ««l ^*r*it¥ 

tfecftr^nr »rw*i1 cfir *tf*pr4ii® 

4Tt!i ®r«5ri csitw*i <ir?i 
1930 •rtw, *tJtfiir»r f®fir €^4 

1932 ’ttt»l, •IJtfiR 4Wtttl 
^ti ^ tf a y f^ir 1937 

ntc«i fsft 
tR»itsT wt<w ^ 

1933 mw fti¥tii 

ciCf ‘otftt'itiif If^ifsr aw 


fti ail W nwN ®tia I f¥i K^nti 
Wfflfwfar aif sTtCfil fifPrttWl aww 
«ff«ilf®t I 1943 artw ^far ftll fllt^ 
laiWSII itni irw I *rii^ itCT 
^1 hriitfai icaail nfistfii® if I 
ciH-^rti fif«f 

mmw •I’ltsr « l•ftfl »it® inciii 
•rrtftn ltfa®tf»TjS aratwlt f^. ••n-fi, 
jttnt’H 4»i. 4«. fSF., c»lat4 

^i^®ffSrl5 awtwat fH-4l5. f»1^ 

ttci spirfai® iwna 1141 t®l, act, atiti. 
atitaaft fiajFfslfaitw ^ci iRtnft f®. 
4»T-Pf f®f3i f^w •inrtfa® iwa i itf*ir’rti 
n:a»i f¥f«fiTt4 ciW^fe, i[fli fifariTti 
c»rr»ftll5, fa^^cii inriJ aiititcwfa, ifii- 
fimii »i1tiif aiTtftcifa, Ifiwti cifauti 
1 ITtWCaftaTt*! cntaTtllB 4a^ anrtf 
H «r«itcai fifa C1C41 Ijt i 1929 
4tC4 fiPr ®ta^ ^wta i^catc^i ^4 
4it*rf® fa4tft® 111 wrcafiiti 

a(*fj8lTt4 C4t4tllN wattaffl C1C41 4ai 
llt4^ aotlttlf^a Itia antcarrPTta^ 41^ 
itPtita antit:®^ aw 4tnriw iwi- 
4f«H caai fa^tfi® la I *1949 4tt4 cartci; 
itaa itflin itiVi apfrtni faltfii 
111 1954 tfll ‘itlHf’ fftl 
4aitfa® in 111 1961 4ti:4 4<^- 

.fiutl a|rtltc®f^ aif 4tciwi f^flWl 
nw UtlSfta if'iiprtaVi m 1957 
4tw artuff^ C4^ twtl 4t® 

nil I 

cntrw itaa anwi iwati ^antfli 
iwafti Hs’* •aa^ aftaaititwfi 
C4^ icam itPici iwi 



ikcmlsM} 

fwi *11 ftcfwi wwipni ffl fww I*WW« fwtf ^ 


*n f tw f^tww 

fciflwi 

^ w« 

c^ttf: vr;^ w^ 

fw ^ I iw’N n» wtt»it¥-^cf I 

nHIfl nt*icff ^<* 

v.^t« ¥"*|5T, f4ni ^ci £jFrtiw»i, fn: 

C^TC*C3F|«| <j^p5 ^iCfl 

titifif « c*rht?» fj^ci 

^iC^^ftl ^WT'« ^ti ^ 

•ffiisi nr«!ii 

fimJ afW'* f^fs» ®ciwwt»rT 

’fiiwi c«tir. 

Wt4\«i 

:sfi«: C^«f5i iitc*ltf-ftwt«^^ fif«i 
frf *itil I fijtei-fffill. &!!*('«- 

frfifilf? 'it! 

fiwsf i 

^c|t*!t<(Jti 
^ifti fNit^ nfi«T? 

ffillflltl BllWt'JJtl 27c«r 

1970, c«tc« mwiM 

cwf^rttn ^itn ¥ci5fi fsiftc*! 

Wf fWfW 85 Wtff‘51 

wrcwt ’« 

ni^rf J fwtun ®rtt5^ ®n cw. ft. 

fift ft*fTOW 't 


*tw ipiti 

NUNI 

c«ir¥ DC. J. w. Hwith€-<f vfm<m 

fft*i>Ttw <m wf^ifWi 

<^iCl ¥C13( t Sftbour Agciculturat 
Call«gfi-4 fftftw ft»rtPt ftft 
f?rf (1912—1915) I 





«rtl?Prf Agcieultural 
Chemist-ort ftltwf«ft cmm fWI 
^tcf 1932 >Tt?ni ntwtiV ®nn ^ftwv 
Physiological Chemist ft^ftW ft^Ji 
i ftft Agricultural Chemise 
ft»ltw f^ft«l ftW VCW I Ifww 
fgft Indian Institute of Dairing and 
Animal Husbandry-C^ (’OnrtC'rtn) 
er^Jt^ »l Wf Dr. F. J. Warth-41 
<i1%g 1(1 ft w iw^it Fci^ I 1943 ntw 



in 


c^fcf I wi'Wiini 

^tl'S >WftlW f 

ww 18 ,iitn «*ifiirft^5t«jt»i ’ffl-rsittis 

nwr nt'iH r«f^l 4<r*» ^t»t^, 

fVjfsf »!<W «il^ fsi I *<9 n 

f*f. 

ijtfl^f jt»i »rc«i^*ft^f ^ti«f 

'itcv f^t^'e 75-80 =J5»r 

•r<i w ^tt4 

4t4ftwt*r ¥«!» I 

Physiological Chemist >!« fafsT 

’It* *jw «Jt^.c«r* 

fim OJtit’f «it*lc«f* 

<fi» « ^ »rfi*i «ig* *11**11 #5* ‘fli f**a 
iwi 4tt»rr¥*rta ^c* c*rr^a[ i f*i*t>t 
ift* litf*’® nfiint^ nHum ^*int*fs n^fs 

(Special method of estimating digesti¬ 
bility) f’i »\t« I 

»aftv 

¥»tc¥ttt* *W*f*«F *i*tt«l *t 
niifa* * w I It® « ff* 4*^ ’^w 

4 tt» r**M far* 45* *tc**«ii ^Z 9 »!* 

f^ri *l%fl *5*1 I »ic*f 
♦rflifi, ^ajtfirs 

<rtw ’• llji 4'9fa ftfw f**« wtfi 4 *fH 

*FCTIW I ^t* “Is our country 


really deficeit in food* sitaRF ijwi Piirtt 
3Wt?f sit* fW« 1 fatal ftl« 

^ »|1C*f afltVW icaftll « Ifi- 
It* eia® 

Wfna atfti *11* 

4*rjt« fft 

5tl&—«t1» 4ff fWI 

▼ci* I 

* faf* fsTiai »ic*iil a ’a«i5*r atrw 
ij's *ftfi ^mv 4fsit5f, «**— 

afiatal f^fiutsff, Dept, of Agr. 
West Bengal, Indian Science Congress 
^aitffi w *rsil ciclfic«l* I faf* 
«t?« ni^fwi Imperial Council of Agri¬ 
cultural Research vai aiiv «ici Indian 
Council of Agricultural Research-*!! 
31!!? Nutrition paper-*!! Specia¬ 

list Refree %•!* I taf* West Bengal 
Board of Agriculture, Animal Husban¬ 
dry and Veterinary, State Agricultural 
Research Committee, Faculty of Agri¬ 
culture, Indian Dairy Science Associa¬ 
tion, Indian Science Congress, Socio- 
Economic Research Institute, Calcutta 

t 

Science Club, Bharatiya Sanskrit 
Parishad >llf 

KV ftW* I 





A\ cf t^i hiji a?H c?<. w C5tw 

*f^ ff4, cfti> ¥W wi c«f»« i 

«ii^ cst^tc^fff ^rt^r^tn i cw^ sii,«ijtwti 

c^t«ni c^ci <rr?F ^c'5 cit^it »rfw—»rcw new cniftf 
ftwti nttn ^ nrhcni tnl ■rw njtntn i n^ cwcai cn wtentwf^ 
«fWfl nwf* «r5fn« Wt«, wtcf nen ni Radio-photographic *fwf« I 

»«ntcn nen «tnc« »ii^ nwfs? new ct^rnf^nenn wwn wnn i enwmfiai 
c«rn«i nwf^e® fsail&n new^ cwtn nw wtn ajwfr 

f*5?i fsai nt^Kl nten i c^fnfenen? ewea? m •, 

^<ff^ 5»iirtn «3tM c«nj*i n?i *i<w wt« ntnw iSw cni 
IpriN 5nntn wtt.wfnw 4tf%5^fn anew ntt<fi ntc^rw, cn%« 

«^artfwr» enwt^'^sr nt«w« ^cn n«l c«ni n?jwr 

«art5W-nei wtnew ^T?i wt^H wtw nimft nwtw 

f«i •nt «wei« wmn«T^ new «iiw® ww wt^t-^cwwfjw ntfWJ 
wtew, ni viii mnt ifn^a^’5^^.wtPinT^le«nwn5iri nwfet nw ntiucwi 
^ nWcwHn wwti nflw nni cn^i \wcw cnew «wnw: witei-cnw 
nww wtnwtcn wtne^ neni wt^Knw m wtentw-ewteni njnfti 
wtnewf fjn wwtw nitnw i cn(®e-wc^ wt?t«, «rftfl c^^fwnn 

^imirtn ewew nt^^ ^’Wsitn nntnfn new^ c«t?w owr wtfw cnii 

ni^*cnw »flnn «nwl^ mfirw nn nenj <<iw «fwni ^i[i^ Mi 
n wftwti fiffin taRt« wen I ftp^cw im ii wuntw-f^y^ 
nwe^Mwfi^fr I 

nt«(lwrw: iwei« wt^-enn nm\ cf new ntM(l) wc^ifnnn wf^, 
nt« nwj CT cwtn ® MwAte^n f^fwfiw wteni «nen n'pen Icnwln 



n i (2) mii iw f^f%fi« 

*lV*r cnc»w Ohmic ^t«iHr >?& i (3) ^ irt^ ^ 

^:»Tft§n^ti&« c<F!»r^ ®^*ri ’ftw \ 
irtlts c»ic»i« 5?H5t? c^i ^•t Misfit 

(1) (2) n:n\ «if^’«l« 4^^? (3) c^ 

I 4ft^i »!^»T cwmkt 

^T^9tf ^^11 6C*I I 

«rrc»it5?f5C3ifl 4^ c^^z^ i •titt 

»T’v=^8c*i?r ^c2i^tSt'5«f9! 5it!^i «r^t? <rt^ 
fwc« I »f•^*nc4 *rMt*ttf4 •ftw i 

tffifTii^: ’f^r®i'® »itwtc^1 : ^1 ^v^ '®W« (CusO) 

cAni'C«i^c^fl cnciTsitl^ c»it5-<?!c«»if5ra1?i irt^s i 
4l ^z^ «?tc»itf%3i ^ «(w ^^t?r 

c«trti«i-nif%?i w$]n f^f^f I ^N**! 

«»tw—c*t^«i ^?ii «it?i s^ptf c*rfi^ fsai «2t^i t 



ISR fsMff c^w m c% c«r«^-^iii 15J «rx«r«f»fi nm ^cf— 
(1) 4 fft ^<TiWt5r (R. C Osclillator),<2) a»fr Cft^ a«^, 

C^ f»rtrtC?f »rtiEtCTT W>-4? W (3)4^C*f«||, (4)4^ 
m s?tsr. (5) «itc»rt (6) wit i 

41^ ^ 4¥ltl flw 





4 

^ iitui TO pr ififtw cmw 

*«TO t1^ lift ?I, m^ TO oil fft *tthcal TOl. 

Otfew »ItftCTI TO TOtCSfl tofW TOt'.’i ^jN» 

rtilro cinutt^ TO» t»! «(% c»ir»c« 1 TO i TO 

tow TOf^W I TOf (ifw Ml ^TOU TO «tf% ntc^ 1 100 '•iWf «JW 

TO ^ «tw «frf«l& ^^n im vnr TO^ 

CTlfiTf cTOi«r «ft»ri aiTOv 

^TOi faffi ^tcn a[3i<ir fHv 

TOT I Ol^- TOf^ 5C55 C*IC^C« lOOOt CTOW I TOrtt >Tfl 

500,000 ^trc’a, TO 8 

TOfdfTOc’i TOw^TOC’Ti cTOCTOc'^cai TO cstm^ mM lA 
TOfe TO« TO ^TO I ff^tff f^^‘»r Cftflcnn TO« t5 TO i 

<4^ CTO cn TO® C^, «C*I1 'ij^l ®ttap ®P([» TO 

fawi I TOi f5ic*fM«F ^ti*ri ncn i c»i^ ^ICTO ««# 
cft^ fttam f^C9 ^ritcal to c>!l»t to TO "itwtf- 

^TO® I «itc^ 4#^ ilcsRi I nnm 

C4r^^“TO^J «IWI »ltTOW TOTO TO 



2s|^ f6® 


TOI 5 W 4®a 05®# ®NI ®f, ‘iT to mU'TO uTOt 
ft?1 TO CTO ®t^W« ®JtC»n TO»t 5« TO I 4<R TO^-TO« TO^ 
cTOf-TO4 tor® TOi TO #® TOf^i® TO I Wtt TO*rt®- 

"^TO TOK«w 4®# tort cW^i® c®amt*r ^ ^tc*ini TOr*i to to 
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c»!t cMtff •ntc^ ^ ^ i 

c^lffl CfCSff C^, vl^ f^« ¥C« f|c€ C«lfl» if^ 

fetfw (Wiinwfl ’ftHf# 

^<ft«^t5r f^f»« ^3r»t?r «rtwit^ nt^t «ttt»*t^ f? i w ftwW- 

c'*rt f C55c«nn ?c®f ^ der^^f^ ^ If i 

^^*sr •sTfC'lf «rwf«Pi *rff% tUffiif fwtf. fti 

f‘c»i f't^W’Phf «fc?t«^« »rrfwtf, ■aw’Ftf «Kvi4 «rrf «rcft«ii 

ff sni nfif««f»r5 fWT arf-i <nKff 

Wfsi-f3p8tf »!tfn:fr i <sJt5^ cfftts? aifi?i 

liWn ff ^ ff I til ft cwtitc»il 

f^Tf*! ffftf «r5'«l ’7$ ff 5tf <1 Wn W»ltf 

«rlniffi*fli fdsjT^-ftftf Wftf ftfi ftf frtf w 

n^w ftt»it *7® ff I 5»t=ii m 

f^tf *t?f 'ii^t «ff^ff ’tt'eui ftf I <art5f-fwf 

fRfw <if**rsns »Tt*n-^tc»rr5 mm tij^t *tt«fi 

ijtf I ^ f UTS fK I Cftsi Cft!l »rff ftf 

I c^5j sit, cf c’^tar V ^ ^ ^ 

firw *t09 I HUi «Wf ftfl ffff 

tflf^ ftCMf »?§ ^1 Cflt fidflf ^f1 ff I 

'srrcfTt^ffaf cm^ tcf 88 m\ »tt: 108 m\ 

ft: fjtra ffftcfl f51 fwOE i 

vflff ui^ cii^t ftfli ff cft^ I’ff 

ft «ii:ftifCf 1 ^ fft Limiter-^ ftftCfJ l 

^w*tf Iflft 

1 ftf I 

vii^ w*!? fR c«ffn-ffif® fdcf? fwlf 

fsfl ff I tffsai, cfft fI fCftf fiff, 5# ft 

^§1^tf§ ¥tw .ilf ftll ffCW W ff I OT ftfft 

TO CSlftCWf ftfft n^TO TO I 

siiwfff fro 



^ « wnr^ ♦ft^, 

CT w^ wtn ^tn I ^iifc¥ fStw^ nt^t n*n:*r 

^ I »«c?c»« ^w?isi^ wts’Ji ^tw f?c»i ifti »w ^1? *rt'€iii irti I 

itv?H <«CT«f «f^ ^<i»ci»r ojm «tt^ w^^ oicfi t *if»5ir toti 

jnjr 5HI «t«« fi^ fttfif, 
^^:?*r, c*fc«r« tuc?? cti:»t i «tftw « 

CT<rt ^tn, ^tn =it*i ♦ftc^l fap>ir^^t>r i wrt ?Jt*iir, 

«r'f Ri cm c^ CT'^ti ^t¥, w—’ttrsi i 

wnr% cm ^ cTc*r t%5 *rcw« c^t^n wtn— 

^tC»!W'atWTl TO »ilC*r«*t TO to mv\ toM 4tc>!l C»!^SfCW 
m RPsa cm I «ftfl Urmtu afn ^aTO to ^ 

at-ef 1 5a i 

55? »T*ias»i caca^ «fta TO-*! fa 5t«»ta *ft^i ^TOi 

^<Fr5 TO, «ca ^tai t5 ^ g ’ftat:^ at^ sfl i *ttTO. caft*t- 
artc^i at? «ttc*F, m ca^ >fa vutva i *aii 

'iR TO, cata 55 ai»fTOa ata ’^aata caTtf i 

cartTOt?. a=f-wwc»nr aftC5 «frc5—»a*R *ia «ia»w^ «tal aW 

^fa TO 1 

TO »itatto •rr^i ata-ar?rw laaiTO w*fto i TO 
to-ata al caat ^*TO *tftata^ m ata a^ca i toa ca*»ti uiai 
atfta TO caTOf asca ^ttwa ^*ta ca atjay ai, ^ aa i 5 ^ca a^sd cat? 
ttc?[ cattn-art? al aa-w?c*i *atara caa i atatal^: c«ttaa ’?tc»i1 a^ 
fear al f^TOia %? «aal cato *fc? atc^ aTO i ‘«al «fta a^— 
TO1 aaF? «a^. ?to» "ttin, ata-aw, caii? cat^ aiVaa 

art^ «rt% «r^ oBcaa atw i TOtf^’» aia, TOf, aa, aa. TO1, 
?a Nitfa CTO TO» ai^caTO <iiai attaa ®lia to ^tTO cai *m 
?aa»f to alatat? caTO^ ?to i catcaa idtcai ^ tea ata art t^ca 
CTO taai uaa a?a aaf to, ate? aai aa c??t*«^ i to 
ca ?ar TO, ?i fa? caataifa aa i 
6 
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c«<it5i«itf WFt«OPT^I «rtfl|dwit5 
8*itw«i TO I TO? c¥t5» w to ‘??i ’ttoI wi 
n\tj w TO ’•A TOi« to ow TO ■w 

¥ni» *??i c?H "ito w inp? ^t'«?iw cTO« «itfi om 

(TO TO I CTOt»fnt? ^trotff C? >!? TO¥, TO1 ‘•to 
TO «rC*WF »R? ^(?? ?C?I ?1 (ilt^tTO CTOTOt TO«« C>W1 TO I 
TO=» i C’lt? ?tTO ?ttoir TO CTO TOli to TO 
TO TO tocil toe? CTO I m '•RW Cf t? CTO *n^CR? ‘8^ 

?W RTRTO ^t? ?1 I 

TOtf?l« ^rih-8*ri ?i '«?i sr^-^ ¥TO ♦ttc? i ifitTO 

«t^(^ TO TO ?? I fR^lCRl ?R? TO!t(«« *!tCT I TO? 

TOft TOr? tew ?TOwi we? I ^w?c?? TOfr TO?e?? 
?ttoti ft?te?« ?iRww ??i wtftfi *tito c?*t?i, ^?Wte?t 
TOpw f« I WWW ??? w?i? ^ ?t??ew« w?i wmi we? tow i 
•! it-TO ?fe? v?wTO we? to 'itew«TOT?*iw: ua?i c?ew wt^i^ ♦ilf 
fw? to ♦ftc?i TO? cwtlte? ?1 wwei^i wwi-TO, TO wi to^i to 
bilt ?tTO m to TO I c»tr?i ??lt ?t<ttc? ?i wT? wtew<ite“f wwt-*iiwt, 
TO ^wjtf? w?i we? wi? ?eRi to ntew ?e»! wt^i TO i to to toi 
towft? ?e wtw, ’(Titw ?i ?lwi ?t?t^t I ?t??i w?wt? w?i?; c?-r fwt^ ^ 
?'6?i TO ^t-TO ww I ^?e?? ^ c»!tTORto ?ew w-to ?fi 
??? ewe^f c?ew me? I we? mssfeir? ?t toi mew i 

ft??f? ?w ?C?wt% w’tw’t %5? wt? ?cwi? wcw ?ic?? ??c5e? c?% mtfw i 
to ttw ?i cTOc?? ?t?t? wiTO ?l.«e??t wtei. c*m c;*^ i TO 
?TO wt?i c*tTO TO ’^tcF, wmt wt wTOi*j c?m? i %b?i& c?«r wm i to 
wwf? «lt? ?c? mew wt? wt? ?? TO TO ? 3 to ?w i 

ewtn-wtew 6wtew?i w??t? mi? »ii^ ^ cwt? mm? w# we? ?t i aic?i ^ 
cw^ ftwt w ?TOr, we? c?«? ?w?w « »rv i wto cww snr, 

ewew? wtTO? ?wi c?ew me? I wtmr cww ?tcw wi wwt? i ??[?lTOw^ 
t?ew m ?w w?ew me? i cTOewtm to ?(•? t%fwto arm TO i 
TO«**TO to TO ?? I tq^mwew mew f?p ton mto 
wfTOto ?m mr i war? TOemr mwcwf ?#wto we«^ wt ?l? r 
firm wte? ?ew wemi Pr^tw to mi» 



it* t «t>r, cwiw 

wi. TO ^w't ^ n?w >mpn to fl*i i 

«nd^ TOt^« ««¥fw5^ ^stm TO ftwiii ^’wr ^tf TOrt w 
^?l!FTO vt I »rn»tw c?<rt m CT—ciitTOif 

itljm niTO ftro ’ffsj ft•! I 5ff^ ^iftcf—tiijcwcf niTO ijt^»r 
sftf% crow ^w« f«I ^irtc5i >in«! ^«it« 5^ii csi^ i to 

c>iff^ *!^'« TOwit^twf 'Iti »rir!f^^ «r®^lTO fro ^htI- 

ft« TOi^i TOc« nt^c^t »p!rt^«, wm ^ ^iwr w%ii 

TO I TOI^ C^*rai f^f mi|tmC5W ^ ¥fl, 5TfTO« 

TO I HfCTm tf wf5«i TO1 cm«i nf« ^ cw c*Rr<tr«i w «««i«. W 
cTOTO ^TOi 3^111 ^3i 3wnTO« tow i Cff-Cfitir 

TOTOH, TO!35C^ « Wrt«CMt«l C*t« Ojffffif UTOf*^* 

WWTO, JltW^n^tPr, ^wtw, HtTO ^ ^C^ItTO JPifN 

TO^TO ¥?c«11 ’Htwe «t?r f¥s ^?4 r ♦tt'6^1 TO i ^titft TO, 
’f 'e TO ^ TOCfTOt^WTOi '«twc«ff 

lf^?T>r, ^1. TO^f, TOf«c« n\^\m 

*11'^^ 51111 ^«H5lTO «rfTO TO «, I 

A^TO^fiar* 

•fTtPiRnt itff^cf w 


C^tTO TO TO»1T^ *tTOC« aPTOjfti TO »<« TO 
CTIfC« TO 1 TO 86 ^tTO ^1 2 TO 97 lltTO 6 < f^Wti I 
t<|¥TO fNl TO Cif^ cwt -f^ «f5« to TO«rt IciJ TO 1 

TOtf csnre arot^ ^toi TO—TO TO TO Wro 
hTOTOi Tow 3|ct «<itTO ^cTO««»fll.«TOTOw fptt tow- 
WTOV TOW TO¥ to tow ^ W—ft C*I ftft^ ? 

wrtftrt Matron inftsiTO^tortTOcrocfTOaFe^ 




740 >• [ 2^ 44, 

berg) OFCir ap8«4 ^414TOf5r I ^t^ «t4 fetf%i«s|^(Ta!diyons) I 

^ «t41 C4:f CS|«l11 4f^f 'eWf *44flN CTt Wlf« I 
^rtf4F^^C»W 41 %i Wf CWt< 41 4OT:f4, C4f4l «44tf 

4»ffl l 4(4 4^4^14 4|4t4 4f» I <1541 <lf^44 

^ C4^r4 I C4t4 C¥t4 441 «4:44 W «iPH ^TStl 44 C*, ^. 
^^C4 (Infinity) f4C4 C^'l4t4 I 4(4141 4^4 4f^4 9^ 4W 4t%f4 

4f44t1« C4 C4C^ 4t4, %1 ^ 4^fl4Ft4if44 4^ ^ 

4¥t44*, ^<14 4f«4f^ 4ff 4W 4fv4 C4%' TO C4t^ 

4tt4»l 

. 4IT441 •rtPr, 4t4t4l 441 ^tC4tl 4f» C4J»f f4r4t44 ^f%4 4tflW 
<»4C4, 4144 «tC44 (mass) 4(41^% TO Itri I 

411^4^^44 41414414^ E, «4C4F m vl}4^ *!p^ ^tC4t4 4f«C4TO 
C 44C4— 

E*mc= W 4^4 414'e ^tC4t4 4f^44 41^ UlTOW 

4414 44 ; 4<f^ 4rC4l4 4f%C^ 44 4f41«fr» 44 I 4t4l41 

4^ 5tf44 C411t4 (X4, Mf«4 C4114 CTOt ^4*1 

4»f^11lf®K4 C44 4Cei «(tC4t4 C5C4 C4>?( 4:41 ^C44 ^ ^ ‘ 

4C441141C4 ^tf4'e^44 <2(411 454414 «(4l4 4l4l 41^, ^14 

4f^, 41 ^1C«ni4 C4C4« C41TI ^(4 dj’y 4t4l TO 4^^ 

*r(C4 4:4 #4 W4 41:^4 4(411 I 

4<4l:*(4 C«(4 f4»tif( «l1^4^t:44 ^t:*tf^^^l4lC44 f^fTO^ ^^4 
C4441€ vIi 1| TO^4 45RTO «tf%r^4 ^41 4:ei:44 I «4inP«l:4 ^11014 
ff4t4 C4flC4 ^*14 4f4l&C45 f«f4 «f4l1 ^:4:f4 I 

4^41:4 «r4H ^Jlf%«TO4 ^f«4 «l4t1 4F4414 TO ^4t4I 4:44lt41t4 
C4H 4514 f 414 CSil 1F41 4:4:4 I 4J4 ^f%4 TOIL'S TO f4»tW4 •(lift C4 

•s 

f4^1 4:4 , C4 44:41 C4514 Tto C4^ I 

fwt^ii 4 :to 4, trtf%eTOK '«*it4rt 41 4^ mwm ’iftfw 44r4ifwi 
CTO C4n TOt?11 «1C445 n*r1<*ft4itlt TO1 TO4 Cl, «44TOtCl 

C4'44t:<4 4^4 ^ TO11 4F41 44:41 4¥4 TO I 

itfl C4Fil4t:^ TO C4«4l tit 41pl ^1*Wl4 

TO ^4lt^4 4W TO 444 f444l^ TO 4^ ^tdKf «ITOI TOI4 I 



fewni 1970 i lifiliii ni 

wtn ^ «wf^» w cw w aniK«i ^ 

^’WICICTCWW^I 

^ vAicv «#« op 4IC1 «itcmv cm iwftfvni m nm 

cm m 'ftw iitftsKrirt** ’fit ^ m 

^ cm m dKff fw (^•11 ^ ?fw m«) 

%i iit cun ntm icf i artfifti ntt**nflWF 

c^Wwm« ^1 ntCT TOv n^CT i 

fHn^J-wnri m t?n ^)tf¥o5\n 

wnw I 


mi m "vni^i n^j c^, tcfn^e nfi%»i i t«| nw^-m 
ffliniffew m, cwn, mc^ «ii?tmn««fncv wtc^ 

cnntPi c?nw ntl i mm f5Fi cn ^w^ c^rtcfel ftn sii \ mm cvtt ww 
^tf? ir^ntsi cw <«ii cntu nfi^nnftwwt 

mt ^nlN w «iwn arsi aftf^ c^j^, ms ntcf f«!j-n* wr unni 
oiim 1907 «(tCT^^n wtnf . fwf«< l9io mn 

ow. ft. c^ iit ftnw ^tcntssn wr i 1928 nttn <wftr» tti 

ctni ii^fft wtff imtw cwni nr*, fnsitnrn It? n«i 
njfftn « to t^itfro wi 

cfm cfii ^itOTtTO* wti tin ^n« ranlt njarii ^ncncronm 
TO cncn ^ *ittnftfi m w Rii9ntr%¥ mm cm 

ntftfft«irftf*i ntciftni ftfiii m m i 

nntcwnfiftii mtfk wtn nnrn ftwt^Ri nwn. ni cnotwr^itcn 
Hm ftijiCTntf n wf¥« fttn ftiit m nntctn ftn i on 
ijnn^ ntf cfiirt TOCf cnkifnn unit* ntn ncTOTOiti 1nn« 
ttain« iiftcii, #nnit<i tfi mtm^m fin cntaif*mf m#*, nti 
.ncititilintww nm ftn iWfti. ntftni, nlwftfV ndWiwf m 
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w fm ^ OT c^firn mm i mmf^¥ wtm mm cmv 
m» cmi «CT ’^ii fR<amm c*i^ ^If^crnt orf^t w^ 

^ f^W?lt?i m«m I 

’tfW*! mtc?i»fi ^1^ w hi«t^ f%%t i8m «*ff^« WR <mt4%B 
f^im m»i«3P5 siti I 1915 mm 1? RftftR rif 
a(it« «»im’ s<Rf 'flm '•wnmi dpmimw^«rmi 
mm I ^ mfwm to cw^iiar fmt^ ^ Pengoeai 
CTtmcmfi^ fpr (?i^ mmi ’tw •, «rftif^¥ to tfit m 

i^ ijm cm*i m^R »!m m^ic;* wnr-’eii dc*i to cw 

mm I <ii^m Rt^#5irl »!to ?ni »?# ^wti totm, «»t«n 

^ftof n^m«r%i 4cmi, irto mmftvln 

*fto R4im «Rfto *tto 

mmf^¥ ’Ftc*! to f^Fs »r^tm 5c«f i mt-n mw- 

tot« mto »im«! c^iW to mm to ftoiOT Rm»i to- 

fltm 4^ tow mj ^mwF •, c»imw mt« ftto fii%m ?wt Rtw 

1%t|T«i^ ari^Fcm ^m»r, wto cm cmf 

400 ml»r mmcm to «iift m'em cm? I »ito to tort to. 

mi^iN m fttor, 4? cto ?<& to cstmmto 

mmiw ?tmi tto mmi ?toi ?m to i 

inl& CT i»«n^ toi, mm »ic*?f C5»t i tflum «ttottoi to 

totrnmm m*r totmtsn^-m inmw cm««? i 

iii^ fmh ^toi ?M mtoi, to«i mwfim 4im iB»fiwm'e tor® ?tto i 
u^m ^yiR toto cm¥ f?wttoi f»ito wci?—m mw *fWNi 
fto mim to <«?# i to%i c?iN m? tfcmm nwtstmto i 

m ?tw toi toi 4i?i mfm»i ?c»i'« wto cm «*? mr« ^ mmw 
to m toT« cmi cm <<? to« to? r totr m to m?to? torn? 
to?ftoc?yF c? to*t tom *rto tototor mif to 

^ to Rto to, 4ifr mrt Rtoi m?w I 

lirtt? to mmrnimwftolm toft fito totitofwti?i 
mitommrnrntofL’^tomf f toto toi ^miftotorn 
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CT ^ irriw ftii ^ R«t4hil iw «W ’rtw 

CT iw iiWi f%i cf^ ^1 

trtftir ntww tro ct, i«fif^ <iiw 

TO JTOi Wt^, i(f« ^Pt »Wf iTOf ’iWf 

^ »■ * ____ 
(CTI ««TO OliR Wf CTt<l hto ^ C«, C¥t^ 

«i^5 ff*r, to ’n%5^ ic^. f 

»i\Gw wwH fro cTOi •nri 

CTOW I «ip* ^tci ^TO. Wt# 'e 

^tV9 ^TOTl, « ?(%•! OT« 

ttCill TO, «««fiTl TO5 TOtf 

W f^t»IWW *1^ f^TO ft»ll toI^cW^^ 

m^w TO c^ flTOoni Tto. (?^TO¥ti ftfw ♦tteii 

orTOcHi CTO TO ftuT^ finTO «i^ 

^IVft W« %« ft«t^Cfl C5TO *rtTO—»«TO?1i 
«i»iw m^\ fw ♦i^si *rf5f‘i tfrtc’iff ffj? *n«il%f 

^ti»r I ’Stc?? 4sif t»f ^t^froTO cTOtcftftf 

I TOn c?, «t«wfi 'A TOc^w f* 

TOf%« TO^tfipfl* ^im^TO 'SiAX ?f^«l TOfirftl €TOC¥l3ir 
TOPHI sjtiN TOi ^ I TOtn «n;?p*t ^trotncw ch fft»r 

TOiUHcf, «ti TO ^ Hrt«iTOti, carfro, ^toc« ♦niteHtfsnrti 

TO «qp5 Htpr fH»t^?l1 TO TOfsi I 

tfi TOi?*H c^m^ ftfro TO ^tHt? froi ajTO tiftttw cftn c^ TOtj 
fTOi «nftf tf ftl 1 TOc»i Hjt*it?i^ nflTO *tftn ntf) f^croro 

TOtsc, TOlH « HTOTOtl CTO ^*1 CTO TO 

^tfTO^ TOf^ CTO WtotoTOI 

«ttt9t '^tTOtP«« a r tfi nti htij HtTO ftcire ^ ^fsai firfif 
crftH TOCf« ^1 CTOOfH.cw’Hfr ««t« TO Woitc*li fTO (TO25 
CHC¥ 30 TO TO TO Htwi, TOf TO TO TO CTO TO¥ ^ 
TO TOTO—»HTO TOTO '^HTOTR? SRI I 





s5^f»Hr 

^flf itfi ^t^ f%i^ m I 

Itwifew W Sun dew wtm m Droeera I 

um ftJ! ^rmwi ntist^t '« ^ti 

iffiH ^^i!i cwf c¥m c^tn 

t’^K iiiiit^if aim >tw^ I ^$m mm ♦ttwi tnf ti 

f|1»I eit^T C<lt¥l I 

CT^cft^ tail ^tcf cmft cft^ 5»ii 0111 oi5f-oiffr ’fw 
Itw^ Clt> ClT^ C*rw-1tv? aiwl If’l TO C^*I I C!15l«. 

wtw ^tPrcrt omm «i cnm m toi «rc^T¥ 

Ciiftfrsi irl&»i it'itaf^^ *f?K lift iftnwlii *rtCTi m oii^ 

01 ^ wIN •wK. TOJ sirtdttwi ^9^ 1 f%« 

W«nr cn ^itcStt«R ^ JH; ojti 

Wl ¥iri •ftcf ^ I oil 0J11 c«itf c«rtl&=i »i*v«m oi^ 

ftw ci^*T 9m TO I 

vtm •fTl cftfe cft^ <ftf cwttii «rit»iti 
*tw« TO TOCf I ♦iwefii itftf 1*11 cwtiFirfl »itwn:srt 

<rtc?F TO «twi TOTO l[«T»n:iv ®'ti»i cifici ^tPii oi^ 

li:^oif-oi^ TO I oKwi ^11 c^9 

mTOii TOf I oil C1PP TO^n c’^li c^tli iw 

Clfioi TO ^tro W11 ^ I ojI TO^tl 99Vm ’TO '•A. 

TO C*fW-1tTOiI1 C®ltC« ^ ^t1 *rwi !*« TO TO I W C151' 

Wi wlw ^ ci.'eiif^i iniTH «rtitc*ii *fff< iT^ TO f^il mi ^ 

9f9^ C*fwlttf ?tci 4tc? TOT1 TO CTO TOPF-m flci ^Tlf 

mw TO CTO I fiscmltl VI TO cmtl *11 TOIl ^tf C*1tw TO 

STfl PiTOl 9\m I om ft, ta« Cf^ CTO Cl, ^9 ^ TO *1tTO 
^ CTO fTO« 01?! If 11TWtl fd ftCf I 

' fCfiJii tdr TOfiwi, ftidh IftT Wi, TOi-3 






<SWf '8 

«nii 

«W2i wttw «ftin ft T 

ww wnwwm 

OWl ^IWWOH 
llWfl 

11 iwfftftcv vitftu vn «rfv fPi ntiri »rrwtittcf 
f«t% ?tci c*i >TJi^ wi!i ’ll f«, *rAc»tt|ti» 
wiifiw I ui^ iCT n mitw wftfttf fftfti 

^11 511 '6 dt5¥ cm?w iffnrt:^ *fli ni *ft<miis itft 

oil f55I<-]|[^ cwcw 5WT apw 5'5W5 ^Wfcw mftWT 
5ItR» ffl 55 * *twt<ft«tl <KWtl *t55ltt5 ltCfJ5 1 51B!ft <piT >W 

Oil IRI **l(V"lt^ ^51 5ttC5r fftW I 

^.21 ilWwl •rftff 4pm Wf 5t^5 

ok wi 5tii5 »f5i ciftfil? •rfm4 »r?f5W ^ftwi wtcn 
i*it¥ l*rtn f^5i cwn c^f cn, am 5C5i rn^niv. c^tfl«t5, 

5TW^c5f»m5,4ffimt5, c*!t5i, vr^i, 5»n^»i, citfiR mtti i 
ai«ft ft?t« iftpm mw c«rt#!», *#it, wr5wtft5 W< am*N Rfim 
W^« «f5tf^ 5nK5 I vrww’iW C5 w *tt«fl 515, C»r«f% 5C55 

Mt(55 fi-2, fiWw f5-6, f%WSlR“3, f%W53hf»l l^rtf? I 

^tm mcm f5f%ii cijtliif ^*iwmif»!5 5C5i C5lf^ 

W¥ TO 5ftc»!wtftf rnjtfJm « cf5C^5tPi5 TOtfim fit 

miM mro TO I ▼jmiftTO « 5115^5^515 tm, mfm linff 15 i 5 « 

if5-m54tf5 fi&ml %f5 TO I 5tip5&C55 TO 5|«1C5 5fl»1*!5l5 
7 
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I iww 'e ^f^fi « %sn- 

cjrtf^ ^ftiw I wm ftf%i cJilftf ^♦ttwlif 

^ cwc« fkr^ ^wvi^ ^c« i 

«tCTii w:*T fT«i 4wrtw 'mt<«ft, *f#fi, 

ciJtIh, f4f^ «r¥rfl f^^tf^^'e ^irrr^!i ^ »flt« ’iksifl cwrai ^*rfiit^ i 

ft^« 'e cw 5« i 

’•tuvtir CT* 

_ . __ _ _ ». 

• cif®'«l¥fif^ k»i^f*iir, ¥iw, vfiff t^H 


f^*r 


Itoil *15*! 

WW^srqwii’'ftw-i 
trrfV iCf 1-^9 *lt!?9 
cfw 'flr^rofi «rfMi9t9 

^nti»n-ii ai9\ ^tr*rtc»n-i2-i 
w aTt?c»in ntw ttc?9 ir» 

nrHi >W9 mtw arw ^9wtft9F 
•W’TftW Ftftlf' Pl9t*fl? f¥C9 

Uljafnsfl ^f«9tW9 

‘«9f •5^f^ftfi¥ 9^!ii I ^ 
*rff 9t?9 ^9 99tfti9t9 

trt»ri 9 Cf C9W '99f "Itw 
^91|M ¥W 99tr9ffi inj»rft*r 

>ni fTOI 17^ sirSTO 99t¥H- 

^^f^RtCTl CTO «lt9>f«9 tfJl¥ 9^91 


9fecil1 f C»rf^9 9lt9«tf 991 99t9 9fel 17 
C9tR5rt^ 99tfH9t9 951-17 C9tf 
4915 9«^RF9 «Tt^ 9t9t9 9t9 9f9tC9t?-l 
ttrw 9fl 9t«r9 W9 C919 C9C9 

C9fi[« ^C^-r «WRt9t Wtt¥9l TO I 
5tC99 *l?’ltt9tf-l-41 4l 999 ft^- 

99t*r 99tft-r ff9 c«?r 

f^9CTO 9f|8 f9W« 9^911 C*rr^Kl> 
^9^9 9ft9MFW €919 C9 99 
1^l^9 nrttwi TOCf. 9?9tt9tf 91 99t99- 
^tl9 *ft99 TOCf 49S 9t9l Wfl 
n?hfl-f^?t9l f9^'99tC9 9'^f9 TOCl I 
9WtC<rrfC949|8 5rhpf9999l C9C9 91011 ^ 

j 4 * 

kMk9 TOn cntfro^ 9rit9, 

C9fTOI C99tl C9l9fC9tC9* 91911, 



.;;V ’ -•-■’fifti • ■'?® 

liim wr^filt cW^rf^rw * 

•ttdiwt I 

Ji<ft*r ^ wTtf fc«i CT[>w tPNp* ttcff fjcv icftiWf' 

«rftfH-^wftar « c>rtf^ sutfcw ?^ cfW c<fcf J 

iMJ ’Tfwtf^r^rt |fv aFM '«l ^ isjsrtr^rtf 't 

fwCTci w c’ftt*« wv\ fciti I cwPrnci 

w*rtsj ntc«« 5tft« «ft5 fw^ w >Pt^ 

wrrds wnfii *3[wtt^rcff 5tftt «tcw ortH ^ittfi 



ear^a iw^wa *f« «3^3^U^-l q?i'l7 ^ftfH^itsT 
«w I (Pifta *ff?tf firs) 


c¥t«f <^* ^ c»i«% ftf<«iT^ fwtw 14 fiR) ffw 

«Tti *f*11 wrjck ^r5n;¥ «it»iti fti■ »iti i 

itflif m Kwti, ’itc* « ▼tfli Mrsf?*r w 5fi» 

cn «iiwfl^l ,8| f»CTW ffwi 

^¥tw 5t«itc« ntcti sarji:lf »itncii’itftti’iitit^ •g.i c»Ttfki)> 
9p>^ r«t5?t«1 •K^nttftf »lf5w ¥44ti cb>I 



; 7«d 


i»l I fW ^iit»i^t* i«rCTt%itfl ftnr 
c>» #n? fti f^f fl^rtttff ^ ^ftwv 
fftfm ifff ««rim 

*ff <Hfl f«wi •r?NFti*! 

^1 irtt« 

cn^^w'w ’ttwv irt^tpB 

•itiw fHn^lit wi wm I 

TOtmfi wnf«ri ^11 

5^ ^rntl *70 fflf •ifiwi 

^ntw fwtsf nfi^ ‘wiwJl 
Hjnn*!’ »lfll 41 c»»tfIff 
¥11 ¥fi <1 v»tl5 «nrtsi fm 
•ffwwi *rti*’r¥t*rf¥ wtwaprt't 
<3r »r«t*rf«¥ ¥n^ 

llTN fl«tf 

^fltnf . >1t¥I5^t¥ ^¥1 

fill, W «tf«¥tCTl *ni 

«tff¥ f^cf ®t: i^iar cart«tc»n ?J%a 

^ I c-rw ftiif 1¥N 

vrj c¥iw^ (^mw ^ 

ifiHiRi VI I 

w ciVf ¥. fn. ¥ <. *«¥. fn. n'v 

«5tfii¥ ¥¥ ¥t^i nti—ilN 

c¥^ c^ fCiTpr 

CT, ^*itCT vtnm 

¥(i ¥iri cnnwr mtv ^ 
dftWtai ^!1¥t^^^^ Wt^TKlsr, 


c^ WMfSilN ifMNw*r 
ifCWt¥tW hfk mw W 

ft? fm ^ ¥fi8 *HP ¥H<¥tf ¥jl 

¥OKfH I Cintv ¥l ¥![CiP^ 

¥tt¥ftim »H¥rtftn1li. 
ncwtirtnii I 

«l« «rt^fir ^wcisT. wtfSff cftftt«i 
¥ ¥[fffW c*rW¥ ^¥ftl 
W C^f ’IlCW IWHWfSrffl 
¥fii ¥Wtft ¥f¥tf1 lil’i it ^iri 
I f¥t^ ntf¥ ¥:»tiiir—¥^» ff«^ 
«i¥tf% ¥ll« firr¥ sii 
nv^n^ ^Jtff¥f3f ^ ¥i^ti fftft 
¥rr*rt¥¥: v iw i 

rtw ¥. f*r. ¥ti¥ 

C¥, C«H |4f3i¥tf^|N nt^l¥ f¥ 

^*mi ¥^ w ^-c¥l«i mmn 

cnww I t|t*1 ¥¥C¥t^ ¥r(ftsjn 
¥Cf C¥l¥ll¥ *^K ¥¥:¥« 

¥|f Cf^n-r 

n 

¥rtft^tf ¥H ¥mi¥l ¥5|¥t¥ ¥|JtfW 
¥1|[ Cfti <tt¥ % WifW 

¥TOI 

A iHfitf tww 

¥^’111 ’ttCflftCWW 
¥t1^fflC¥ iphf-ftwtWl C¥W ¥1¥ 
¥ ftn¥f •iTCfn^rw ¥tf¥*if^ wmovi 

^ ^cvmm %% 

^ ¥n ¥CTtl!t» 411WT ItWiim 





Gilt'S •ftl'w-ftlhrtf iftf 

«4QwCin*i 

ftnf m H. «ar, tw fn. 
< «pfV «¥tfw w *r^^tw <ifH— 
nif^ 

••c«hitf*rHM%^^-ftwtt5i «•» wf^ « 
«W^«i wttf w*if !ff^vii- 
cwftwci ciM irct 
^toh wfwi ^ Wi ?n I 
Slim cfw* fif wtntcsi ‘•I 
mf^lN TOU W^pF fCIWI •tif«l8 
TO w-Hit^wcfi n w 
ftw «nci-<5tf. m, sftf l^»J^^P^, 
w ortt^ifci 

flw wfN 1JOT nfjn fw \ 
^TtCTltlN ’cFftll fttW TO 
Wf *i»iti nn ftro cir«f 1 uti i 
inn, -rltn aiwt 

«Wt CfftTOCI 

fftci fro cni cit»r-wti 

ivrilcTOfTOnftii 
c*fiN f^ici WMtiiN TOt«i 

ipriHH ’ll f^, 

TOm wti %i iff TO TOtro 

cftf r 

ItWN m <fc«tifrt¥l iHttf f 
•ts trofftf cit^ TOMt« 


c*ti tMlc% ^ ip 
icicfi ffi cfffCT cftrow i i 
TOf^lW ^ WTOWit* 

fK^n ^CT Cft^ fTOrPW TOtf 
c?cf f^ar TOf mtf f w tmi < 

ffmiv 

•tw^ (^fiWl) PCf H^tf 
ffltfi^ «f¥ IMtCf «TO*-fflW 
ITO 6n ni1n-^Jtf«ti fftitst 
ffWr^H W> fTfftf fCKlfl 

^Ttlf mw, fwftiN '• cftfi TOi 
fiisrcf <fl IV ^If f n 1 cf» ( 

vtfw^i fttfiTOtw cfflfftn Ifih 
ftltfil\-4l“'iWTtff ill ffttA «|tMtfffIff 
Itftf—Ptf*l W fll fft^f WCTt^‘4. 
Cf^ fjiftfj C«1 fell, TOtV cTO 
vtifti irft*» ifti cf*w fti I 

♦ttflfilRftflTOil 
fitft cf cf RI. m. f f^f fiit^v 
4f fwtw frtfi ftf—ftiitiff IffV 
« TO^fCII ftfJ fifl# Cff-l* frtil 
<i»itfti *itfi ntwn fftf fw 
vf fTOfCPfi itfinwi Iff R 
ftPiftf f^tv ntt! tfftfi CTO cf 
nftfti m TO« ftf, «iftf cTO« 
ffifti 5tll TOW ffPl TO f-f 
ftPTOft TOWri VY'TOIfl^ 
TOW «| TO# fiflTOfJ ffw 



/WO wmipwv ^cwi|||ii|Ni|p 

4<rpr nfciR vniN ^ 


wfwr^ftwi 4 f 

#lfil W «f(il^ilWWi 

^«rf«#lf^ «tlf% «itai 4^ 4m¥ 

citfi ^ whr t 

4F*tf 4V 4ff fitYf 4 
tUf^fWIi «RV 1990 4{tCTllfhr 
fllW*f*n wf* wOW 4fwV wWf 
cwfw tpwfi flrci ffi ftfti f 

trf^rfN 4tl-WI IWWPI «•! 41^ 4 

^ t!^ 410, 4W 4^ >1^ 

iSWt'W C^Hft <{0 4^41 |Jl4t««T 
#K <wri ^iiMWfri 4tfw 0 ^rv?«v 
0W^ nt^ VI0,4t4 •rw^wtc'* 
4^ 4tR4tin ¥4 1 * 

4| 414 W0 4141 ft4 ^f44WT| 404, 
4t^4t4, C44H 1*4, l4*tll4, 4#4, 


4ITf4t4 4 C4mCfT0l ^ PiB|Jfll44 
ill *0 40 0 iflwSW 444 4t4*t 

cm ^^^m¥¥nt-mi^iii\ 

4 44 ^ fl* 4i '%4 40 4l4lt 

4flf3^1 ' , %. * • 

!f^ ‘ > 

^ •m44{*4 4M *(|i4f4 

13^1 4t40 l#4lflK&r4f4 
44 44 C*^r¥ &f4, 004 4 fSH'tt 
nfc* I ^43tft*r4! 4rtW iCftl'lflfitC 
It44f«, t4t41 4 ** 444 - 74 ! *f*l iHl 
nt01»t4* 4| «ff4' > 1 !^ 4t0lf0¥ 
¥04* 46414 <W-4rt0' 1lf* 

04*1 444 4^41 4^¥ 0^ ¥* 0^ 


44 4^«4f44 5—41401 444l1» ***0 

0404'* 686 lltw (*) 004 •W.0«« 
*7 01* 4H ¥*l^‘ 4(1 ^ ‘fKI** 4041^ 
W ¥14 I 






